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To  His  GRACE 


JO  H  N, 

UKE  of  ROX'BVRgff, 


Marquc(s  of  BonmBnt  and  Ctfsferd,  Earle  of 
Jidjo,  Vifcount  of  Broxmoutht  Baton  Ktr  of 
Cffifordf  and  CAVcrtettit,  &c. 

fcee^t  o{  ftis  M  A  J  E  S  T  T  E  S  Great  Seal,  in 
ScotUnd. 

ay  it  pleaft  youi  Gkace, 
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the  Honour  to  Juffer  yowr 
Name  to  he  frefix'd  to  the, 
former  Edition  of  this  tVork^: 
Se  i  humbly  Hope,  Your 
Grace  aiitontinue  the  fame  Coodriefs,  to  this 
more  full  and  correH  One.  I  fo  deeply  mi 
juflly  Honour  YourGrace,  that,  as  1  amfure 
you  do  not  expcB,  fo  I  oivn  I  dare  tiot  heJloWy 
the  Compliments .  ujual  in  Jddrejfes  of  this 
^IfiuL    "Ibat  Your  Grace  mty  Live  m 
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THE 

PREFACE 

To  tlie  firft  Part. 

Hid  not  given  the  World ' 
any  further  Trouble  with: 
my  poor  Labours  on  fuch 
uncertain  and  intricate  Sub* 
jeils   as  are  here  treated  j 
o},  had  I  not  been  often  Sollicited  to  give  .i  ■ 
orders  for  another  Edition  of  this  Work,.j 
for  the  Ufe  of  the  Younger  Students  of/ 
micfojihji,  who  while  they  were  taught., 
the  moft  probable  account  of  the  AffciV' ; 
antes  of  tiature  from  the  Modern  Difco-..: 
vcries,  might  thereby  have  the  Tiinci'  ■ 
fles  of  Kutural  l^eligioH  infenfibly  inftiU'ct"' 
into  them  at  the  lame  time.    This,  with,  i 
the  Confent  and  Approbation  of  thofe,\ 
whofe  Advice  will  be  always  facrcd  with^a 
me,  were  the  Principal  Motives  to  this,- 
itiei.  j  and  while  it  was  under  Hands, 


ThcP  R  E  F  A  G  Et- 
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I  was  inclined   to  have  it  as  correft  an<P 
full,  as  the  Animadverfions  and  CorrC' 
(ftions  ol  thofe  Frictids,  who  were  capa- 
ble and  willing  to  undettake  the»»;  rayr 
own  low   Abilities,    uncertain  Healthy 
and  neceffary  Avocations  wou'd  permit. 
I  had  feenthc  ObfervationsandCorre- 
itions,    the    Ute  Iiigenious    aitj   Learned^ 
Dr.  Gregory,  Savitim  frofejfor  of  Jfiromi-' 
■nv),  at  Oxford,  had  made  on  the  former  | 
Edition  of  this  part.  I  had  fome  Rf  marks" 
from  the  'Heveyend  and  Learned  A|r.  John 
tV«gi  asalfofomeveryJudiciousRefleft- 
ions  from  a  Gentleman  at  Cambridge  who' 
conceals  his  Name.  Thefe  I  freely  ufed, ' 
with  the  beft  Judgment  and  utmoft  Appli-'' 
cation  I  was  capable  of,  to  make  the  Cor-  '' 
regions  and  Emendations  of  this  Part  I 
now  again  Publilhed.     As  to  the  Addi-  • 
tions,  bcfides  what  my  own  Refleftions ' 
fiiggcfted,  the  principal  ones  were  taken  A 
from  the  Second  Editions  of  Sir  Jfaac'' 
Kwt oil's  (that  great  Inventor  and  Improper  I 
ofrntfi  of  our  Modern  'Philofophy  and  Geo-'i 
meO^yhisOftielts  and  Mathematical  Prin-' 
'  ,iiJ  .    J-. .  eifks  ■ 


-       The  P  R  E  F  A  C  E.  . 

cipUs  of  .^Ulojafhy ;  Mr.  Cotes,  {,tht-Lf4rmi  ■ 
Ttumian  frofejfor  tf  Ajinrumj  at  C«M- 
hrUfge')  his  Prefice  to  that  Edition  5  the  ^ 
9{rtt«m<  mi' Vearfiei  Mr  Jfvhams  lai'. 
Uu  'Pieces  ;  the  Thilofiphical  TnnfaBiora, 
and  the  Memoirs  of  the  Jcaiemy  9{ojuI  at 
Paris.  I  Intended  to  have  had  thefe  Alte- 
rations  and  Additions  printed  by  thcm- 
felves,  for  the  Benefit  of  thofe  who  had 
the  firfl  Edition,  but  I  found  it  was  im* 
piaflicable. 

I  am  very  Senfible,  the  beft  aeeountj 
pf  dieAppearanc«c«fNatwrtin  any  fiogle 
Inftance  how  minute  or  fimplc  (oevcr)  Hu 
manePenetratiott  tan  rcach,corties  infinite^ 
ly  fliortpfitsrealicy,andintenAl  Conftt* 
tution  5  fofiofco  canfeard!  out  we  Alvux^y 
or  Us  uorks  to  WfeHioii.  Some  of  the 
groflet  Out-lines  am  prominent  Linea- 
ments of  Nature,are  as  near,  as  is  allowed 
to  Mortals  to  approach.  But  this  Ithink  I 
,  may  venture  to  fay,  that  Jtheifm,  may 
be  Eternally  confounded,  by  the  mofl; ' 
diftant  Approaches  to  the  true  caules  of 
...  NaturaJ 
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Natural  Appearances.  And  that  if  the  3&. 
Jem  mio/ofhfdemoa&nus  nothing  elfe, 
yet  it  intallibly  pro«s  Mei/m  to  be  the 
mbft  grofs  Ignorance. 
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'ifePhytical  Laws  e/ Nature. 

'  iijUkltl.    Tii  Incroduflioti.  Pag.  i  ^ 

^/\^  ^   z.   At}  ExpUcatien  of  tht  Stnjs  jrAfrt-"^ 
fa  Nature,  and  its  Laws  are  here  takfii,     p.  £  1 
.  3.  Tk  Opiniens  of  fim:  Philofophers,  ahoat 
Narate  wdin  Laws,  csnftdtrd,  tndthcMini^  v 
§rj  of  Subordinate  Spirits  confirm  d.^.  \  &  feq. 
S.  4.  Tifrf  Scheme  «/  Nature  ww^fKg  f<  f A«  ! 

Msdirn  Phiiofophy,  p.  5" 

0/  /;6e  Phyfical  Laws  of  Nature,  p.  7  &  Teq. 

\  S.  J.  Tie  fitft  Law  p/  Naturcj  p.  7 

■j  $»  6*  ^DemooQiauono/  ;>&«  firfl  Law  0/  Na- 
ture, p.  7 
f  7.  ifff  Explication  4fff/ Demonflracion  *>/"  /A<^ 
Vis  inercix,  in  Bedies,                   p.  8  &;  feq,-* 
i  8.  Tliat  Bodies  caif  neither  xaove,  ner  alter  tk§± 
VixtGAon cf their Motias «f  themCclvcs,  p.  itfi 
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CHAP.    IF. 

Of  Attradlion  or  Grayitation  in  Bodies^ 
and  an  account  of  fome  of  the  Ap^ 

I,  pearances  of  Nature,  from  this  Prin- 
ciple, and  thefe  Laws  now  eflablifh'd. 

l^.i8np//£  ^/W^fT^j/ffcCcIcaial Bodies 

f      CM  be  retMd  in  their  Orbits,        Q  ^ 

^•.19.  Des  Cartes,  bis  Hyporhefis  ahont  the 

J\ormdtion  0/  the  Univerfe,  and  the  Caufcs  0/ 

the  Celeftial  Motions,  p.  26  &  (eq. 

\.  zo.  This  Hypothefis  is  ccnfuttd  at  Urge^ 

p.  x8&^» 

^.  XI.  Mr.  Leibnitz's  Ofimon  dwt  theCzxi^ 

.  ^/i&ifCele(iJal  Motions,     .        p>3i^fe<I; 

jr.  ;ix.  This  Hypothefis  n§t  Jitfficient^  nor  fatij-^ 

fi^tfrj.  |>.13&;fcq- 

^.  X3.  The  Opinion  of  /ow^o/A^r  rhilofophcrs 

/  ahcut  the  Caufcs  oj  Gravity,  con^dersd  and  rc^ 

.  jcScd,  p-  35  &  feq. 

i..  X4.  724^  fi&r  Prinqple  of  Attradion  is  nc 

moft  frohalle  Caufe  of  the  Celcflial  Motions^ 

.  .  p.  39&ftq- 

B>ia«  That  the  Gravitation  of  Bodies,   is  not  a 

.    Principle  cffemial  to  Matter^  p.  40 

Ibid.  That  this  Principle  of  Gravitation  //  pri^ 

hahli,  4  divine  Yiriue  or  Energy  imfrefsd  on 

Matitr^'  P-  4^ 

•  Ibidl  The  Dij^culties  againfi  this  Opinion  clear  d, 

^    *  \  P-  4^  &fc^. 


tti 


CON  T  E  N  t  S, 


Ibid«  A  Frinciple  isihalogous  to  this  of 

cioh  in  Bodies  fhevpn  in  fpiricuil  Subflances,  to 

»it,  *ihat    of  kc^union    wirk    their   Origfii^ 

|)w  46.  &  ibq. 

Ibidi'  T^^^nalogy  heiireen  thefe  two  Principles  in 
their' diff^trciU  Sitijeffs,  illnfi rated  in  pver^l 
ladante  j,  p.  46  &  ft^. 

$.  25.  fil&r  MottoHs  of  the  Cckdhifiodies and 

their  Petfttkit], Jhown/roni  this  Principle^/ 

Gravitacioiif  P-  5 1  &  ^9* 

^  ibid   The   b0ll:nlty,   of  conceiving  how  hj  tBis 

Law,  aBodj  *  can  approach  to,  and  recede  from 

'    the ^ttriStiyccQHirzlBody  explained,       pi  53f 

Ibid  An  Explication  of  the  Flux  ahd  Re^flux  of 
theScz  from  this  Principle,  p.  5*^ 

Ibid.  That  the  Gfavicacion  iy  vchicb  the  Mboni 
turni  round  the  Earth,  is  of  the  fame  Nature^ 

'. '  frith  that  kj  vrhich  bea^  y  Bodies  tend  to  the 
Ceniet  of  the  E^nh,  P^  57 

;^»  iC.TheVazuK  andC^x^c  ofTlvddity  explamsl^ 
And  the  Condit/ons  nec(£dry  to  confiimte  the 
dtnCci  Fluids,  p.  §^ 

/i,  27.  The  Itignteofthe  Pdrts,  and  the  probdle 
Nature  and  iippearahces  of  the  Eleaicot  of 

Water.    . .  .      p.  60 

•J."  ^^.The  Nature  $fCold^ndiht  ntAtsntr  oj  frctt; 
\,  initxflaitfd,  p.,  ^i 

'  KKi.  That  the  Quantify  ef  TVaUr  en  the  Earth, 
etntiua'alij/ Jfcrejfes,  ''  : 

f.  tie  Figure  of  tie  Particles,  the  Prof  ertUs  and 
.     Nature:  of  Msttuiry  eatUin'd,  .  ^^i^ 

i,  iQr,Thi 


---=^CO  N  T  E  N  t  S. 

-4v  JO.  the  Natures  at>d  Properties  ef  Air  ex* 
•flditid^  ibid. 

§.  ji.  tJsif  from f»  foe  Primitive  KItWj,  «Air, 
Wat^r,  Mercury  ^wal  Light,  /if  ijyfwVf  vifittj 
tf  cumfonndcd  Fluiit  r/isy  be  accamsed  for, 
p-  66  &fcq. 
The  Nature  and  Propertitj  ef  Light,  p  <S8  &  fcq. 
^  jt.  ThatVi^^iis  ABodjtOr  mAttrUlSHhflance, 

S .  l\'  fi'TV  exireemlj  fmall,  the  farts  (j/ Light 
(f/*^.  p.  69 

^  34.  Withwhit  4»  extream  relocitj,  the PUU 
»/  Light  ii  frt'iecied  from  the  Sun  -uii  fixt 
Stars^  P*  71 

$.  3  J.  7J6«  Nature  of  the  Suh  <»(/  fixt  Stars,  p.  7  a- 

Ibid.  The  manner  after  irhkh  the  Fluid  of  Lie^t 
is  proje^ed,  from  the  Bedj  of  the  SMnandnxn 
Stars,  p.  73 

§.  36.  That  Bodies  md  Light  ati  mutuallj  upen 
one  another.  p.  74 

Ibid-  The  Laws  of  Reflexion,  and  Rc-fradjOU 
cf  Light  expltin'd  from  Bodies  attra^in^  the 
ttays  */  Light,  /» <i  cf ?/<:/»  manner.  p^  7j 

$«  37.  r/'jf    Light  ccnfijls  cf  &ajs  differenth 
eftangible  and  reflexible,  p  78 

Ibid*  What  the  primitive  and  original  Colosrs 
Are,  p.  79 

Ibid.  \i^at  Colours  are  made  lythe  /crf/?  cefrap- 
gible /?4ju,   imdrvhathy  theme fi,  ibid. 

Ibid.  What  Colours  are  in  themfelveS,  in  the  Ob- 
i    .    )Q&St  andinfiurSexfitisfts,  ibid. 

,(    a».  ■         •     .f.38.7»f 


CONTENTS. 


I 


P,  3,8-  TheCaufeeftheRcticaionsMdKeiTzai* 

QOiof  Light.  p,8a 

^.  39.  TAii  4// Bodies  Wf  /if/>  refraflivc  Fawj 

'  rrj,  frefoTthnal  to  their  X)zvS\t\c%,  p.  8* 

^  40.   r-Sf  natural  Cauie,  rehj  Bod'us  txk'thit 

'  liferent  Coloats,  P'23 

Ibid.  A  fhort  Sunimnry,  ef  the  feature  /ind  Fro-^ 

perties  of  Light  a^ii  Colours,        p  8  j  &  fcc(f 

Ibid.  That  the  ^arttity  of  Lighr  and  Hear,  in 

theSun,tind^KtStUS,  isccn^antlyMt^K/fhin^l 

p.  si 

Ibid.  The  Caufa  ef  the  Bmifion  of  Glupts  of 
Light,  Ij  gUfi  Recipients,  evacuated  of  Air, 
und  vioUntl)  agitdted,  1    ■     E- 9' 

Ibid.  The  prohahU  Caulc,  of  afpearhg  tthd^dil 
apf earing  Fix:  Stars,  p.  6 1 

§i  4 1 .  TA-Jf  fevcraldrfferiHt  Laws  c/"  Gravitation 
iw*rji  ^f  feurtd  ncceffary,  te  account  fer  different 

'  '-Af Jeanne  a,  '  P  ^"^ 

4/41.  r/jf  Appearances  cf  Cohefion  and  So^^ 
fjidiiy,   and  the  fUinnefs  ef  the  Cohering  Suri 

;  Jfaetf,  (hoira  to  he  one  Ce/tdiiiep  of  the  C^^fe 
.thereof,  P'   ^^ 

4.\^3.  An  7ni\uiryint9  the  Condition,  oftheg^ne^^ 
y*7  Principle  c/ Gravitation,  thatfetms  btfi  t§-^ 

'■'Wffw/f  for  the  Appearances  of  Goheypn, 

*;•  p- 96  &fcqj, 

HWd.  The  Diftcu!(ies  in  accounting  for  the  CobeHon 
ef  BodJci,  from  any  Lajp  of  GTay'ititioa.p- loSi 

Jt  J4.  An  EidtAViur  to  txptain  Elafticity,  fr,eM 


^^^v 

1 

^^^^^f  TENT  S. 

gr^fironger,  thcmonit  is  bent, 
IW.'  ThAt  £la(licity'  im/  i?    betted  t:ifUiiid^ 


CHAP.     III. 

pf  the  Ori^hiy  and  of  the  prefent  Scate  ol 
tftngs,  and  of  the  Epicurean  and  JWit. 
ehank^l  Hypothefis.        •  r     t ' 

'^ff£  IntroeUSUn.  P*^^.^] 

__  r&e  EpicuiAn    Hypath^is  ex* 

ttiTit'J,  p.  in 

,  ^  3.  -Titf?  nwfffr  -&«  to  other  ^ality  faiuhlt  to  ' 
Self-Exiftcncc,  with  -whieh  this  Hy^othefis,! 
if^ofa  Matter indov df  .    p.  iii 

i  4^  Ti/V  Syftem  0/  ihiags,  cta'd  not  have  been 
Mechanically /Tpi^jKcX  iffjjB/e  Motion  »  not 
cQentiai  toMMter,-  P-  *ij 

lbid.:7'n'i>    different    DcmondrationSi   ^ewh^ , 
M/ttionnot  ellential  to  Matter,  p.  1 1^ 

,    ^  J.  OWiqutty  of  Diiei^ion,  inconfi^ent  with  the 
^g^a(\xteef  Matter.  P-ii^ 

^^Hi  Suffe^fig  Motion  eflenttal  to  Matter,  ytt',* 
^^^tt'pdrti  {congruous  to  it's  Nature)  eea'ddnfy 
•      J>«ve(^oved  in  Lims  parallel  to  ens  another^ 
Mtdfo  du'dhave  produced  nethtn^,  p.  1 1?/*'. 

"  \^H^U/i(tTik  t9  Matter,  a  Fo0(r.U£b«»ge 
t\' "'     ""  *  it*s 


xit't  pisedHon,    is  Jo.  makt  it  4   freo-wUr 
,. Agent,  ^f{. 

Ibid.  /ilhmtJg    Matter,  a  Sclf'Mocton,   Md 
oblique  Diro^ion,   yet  nothing  hut  Qaid  ,4ri 
folid  Spheres,  ceit'd  kave  tce/t  prcdifCtJ,  p.|xS 

§  7.  A/lowing  /Halter  a  Sclf-Exiftcnce,  Sefif*M<v* 
tion,  4ftii  &n  oblique  OiredUop^  ytt  it  ctt^A 
not  hdve  frcducfdthis  Syftcm  ef  things.    Ibid. 

i*  7.  7/^4/ Solidiiy  *rCc5iefion,  ceud^n^vcrhitv^ 
arifenfromentorallef  ihefe  Properties,   p.  ii9i- 

J  8.  Tibere  4re  fevtraiJ^ppearances  in  Ndtnre,  ugf^ 
tepfijiem  irith,  and  ujueceuntahte  from  P*€tr 
Mechanifm,  p.  xxti 

S  9.  AH  the  Celeftial  and  Terreftrial  ApptarAncet,  '• 
that  have  been  ixplain'd  from  the  Principle  e^ 
Attraction,  are  unaecountahle  from  meer  Me* 
chanifm,  p.  iixi 

Ibid.  An  ohvieus  Demonflracion,  from  the  C*.' 
leftial  Appearances,  that  the  Motions  ef  theft  \ 
Bodies,  cen'd  not  proceed  from  meer  Mechanifia^' 

p.I2J 

5  10.  The  Frodud ton  of  AaiTasls  dove  thtPvwer^ 
«/  Mechanifm,  p>  \t^ 

Ibid.  Animals  demonflrdted,  to  he  pcrpttua 
Mobiiia,  and  therefore  above  the  Power  ef\ 
Mcchatiifm.  p.  ix^ 

Ibid.  That  the  different  Organs  in  Animsls  tire'\ 
relatively  infinite,  andtherefore  ahvethePew^^ 
er  of  Mechanifm,  p.  iitf 

Ibid.  That  in  the  Prodttffion  of  Animals,   there 
■pros  a  Neceffttj,  that  all  the  parts  (liqnid  snd't 


-t3  5  y?  T  E  NTS. 

\ffff^  Jhwudbave  be^H  form 4  at  the  fame  ihflant^ 
dndshenfvre  the  PrQducftQn  of  Animals,  />  4^^ 
^Jffef^wff  tf/'Mechanifm.  ?•  ^^9 

f  II.  Tiftf  jfpootaneous  Motions,  k/  th  Senft- 
-  tfve  Tribttt '  4^rvtf  lAc  ^^irrr  of  Meohanifm, 
;:r  '......  "■■?•  JJi 

Ibid.   A  Demonft ration  of  (omeihhg   ahove  the 

'  P over  of.  Mechdnifm  in  Brutes i  P- '33 

S  x2.  TherxAwniixj  Motions  of  Rational  Crea^ 

.   tires ^   above  the  Porrer  of  MQchzniixttt       ibicL 

Ibid.  I^OTP  >/k  vdtuntary  4;?^  involtintary  Fundi- 

6ns  ^f:  Annnals,  W4)f  fe^  perfor^^d,         P* '  3 1- 

jl»  r3.  freedom  4/;^  Liberty,  inconfiflent   vrith 

:  Mechahifm\  p  138 

Ibid-ziffrT/fM/  Dcfmpnftracions,  1^/  /^^  Frcedomi 

Mi^  Liberty,  ^/^  Raciboal  (^reatures^  P-  f  19 
}|lid%  The  t me  Definition  W  Nature^  Liberty, 

::•  ■  P  MI 


>i-y 


.v« 


G  H  A  p.    IV; 

Gr^hc  eternal  Produ<5tipn  and  Duration! 
.f-*  of  the  prefcnt  ftatc  of  things. 

$  iTT^ f/ E  Aridtptelian  Hypotfifi^,  '^f  th^ 
'\    1       Ori^iMtion  of  tktUmwerfe.     p.  14^ 

^.  i.  Ttw*  Mf  Uhiverfd  f  *#'^  »o/  Aiv^  been  "from 
all  Eternity  of  it  (elf,  heatufe  it  retfuitts  Hn  ifex- 
ititi&t  Prindpld,  for  it's  frefetit  St^jifehce; 

p«  «44 


C  O  N  T  E  N  TSi 


i  jv  Tb4t  M  thhp  in^tbis  \Jnv9€x&lhwt  m  end^ 
ufe  9r  Defigni  ir/Sr/^i& : /i»p/v  G)ncriyance  4nd 
Creation,  W;y^r  Self^Exiftenct,    ^        ibid. 

VAdXhat  nothing  is  fupernumetary  $rv&\t^hnt 

was  for  fome  mfe  Purfofts,  which  imp$rts  De- 

-fign,  and  confeqnentlj  Creation,  and  not  Self* 

•fexiftencc,  V*H7 

f  4?  That  Animals  ^mV  mt  have  heen  from  all 

*  Eternity,  for  the  Reafons  aUedged  inthetw^  far^. 

VilfitSe^ions,  ibid. 

Ibid.  Some  Reafons  tofhow,  that  this  freftnt  ftatt  irf 

thip^s  naturally  tends  t$  Decay,  imd  Diflbiution 

•    ^     .        ^  ,Vi:..    ■   .  !..       ■        :  p.    1451 

5;  T5&^*  /A^  Quantity,    of  Fluid**  lii  4//  /i&tf 

'  Plantts,  harheen  conflantly  deffej^ng,  amliosh 

Jequently  had  theWctfU  been  from  all  Eternity;, 

there  had  been  no  Fluids  extam  in  mt  Syftem^r 

'  frefent,  even  fuppojfng  the  confiant  fttpfly  from 

fA^  Comets,  .  ibid. 

§6.  That  fince the  Hc^t,  Light 4if^ Bulk,  ef  the 

Sun,  Wfixt-Stars,  tonflantlg  dekreafe,  had  the 

World  been  from  all  Eternity,    they  had  been 

'  alt  ektingnijm  i'tr  novo.  '  .1     .    p.  ,  ^  J 

Ibid.  Tht  wafte  of  the  Sun's  Heat  anHXight^  by 

the  approach  of  Comets ;    and  their  nfe,  for 

rekindting  extina  fixt-StziS,  '    •    .  \      p- »5> 

§  7*  That  the  Celeftiai  Bodies,  d^  9ot  ptoife  in  aU 

•  together  void^    or  empty  Spacts^'  bnt  fitch  as 

make  fome  wry  fmall  Refinances  t$  their  Motions^ 

.    which  had  the  tVofld  lafted  from  all  Eternity, 

.;.  had  quite  defir^ed  the  Motions  of  thofe  Bodies, 

^%The 


CONTENTS. 


m 


i  8.  'f%e  Yfdl^  tbo^  inftwfible.  ehMges  bgfpemn^  to 
'  M^  Geleftial  Bodies,  bj  their  Adions  ufon  one 
Mifther,  mttfi^  of  Ufi  fmte  fhange  the  freftnt 
f4C€  pf  things^  ip.tS6 

Ibid«  Thit  the  Nature  of  material  Bodies  is  to 
cha^e  and  alter  theifTVgucc,  Bulks,  and  Mo« 
rions,  p.  1 60 

Ibid.  That  the f^  are  Mi/yf(ufpicions  of  great  chan^ 
get  havif^,  haf fetid  to  ,^^5 ,  material  Worlds 
which  is  unuccountahie  from  anj  other  Phitofofhjf 
httt  that  of  Chriftianity,'  ^  p,  1 6x 

%io.  Since,  the  Maceiial  World  is  fini^  in*its 
'■   Extent^  the  Celeftial  Bodies  had  been  Ml  am^ 
Jfed  in  the  Center  of  the  Material  World,  iy 
their  Attra(3ion  tipon.  one  another,   had   the 
World  been  from  all  Eternity,  ^1^63 

lirid^  iA  Dexnooilration  of  the  Limited  Nature, 
'  and  Finkude  of  the  Material  World,  p.  i6^ 
in.  ffad  the  World  been  from  all  Etctnliy,  the 

•  firfi  of  every  Species,  of  Animals,  mufi  have 
'•  been  infinitely  big,  • 

•  la.  flad  the  World  lafled  from  all  Eternity, 
'Arts  4;fi  Sciences ,  and  farticularly  Mathema- 

•  ticks,  had  arrived  to  a  greater  degree  of  ferfeif* 
ion  than  they  have  attained,  p.  170 

§  iji  Had  /i&^  Number  of  any  generated  thing  on 
this  Glohejither  confianfly  increafed  or  decreafed 
in  any  fnitt  number  of  Tears  how  great  foev^r,  by 

"  dnf finite  namber  hovp fmallfoever,thenthis  World 
tond  not-  have  been  from  all  Eternity,      p  i  7  3 

"$  14;  -^That'Jbis  World  -mnfihave  been  Created  by 

*   3  the 


C  O  N  T  E  N  T  S. 


TNW" 


the.  Supreme  iieing,  sFhen  .it  was  iiii  flt^fwe. 

Ibid.  The  Nature  of  $.el('^p{i(;jKC^;4>id  w>aK  if 
impties  in  its  tofitive  Idea,  -,  a    , 

>    ■     "  ■   ' ■  ■    '         >k    I  


*^. 


CHAP.    V. 

r  .... 

I  _  ■ 

pf  the  Exiftcncc  qf  a  Deity 


^2.  J[  That  (ill  the  Arguments  qf  the  freceedin^ 
Chaptfrf  ^^^  p  m^^y  Demonilracions  pf  the 
.  Exiftcncc  /7//<?«i^  Supreme  Power,        p.  1 8o 

f  3.  That  the  txiftence  of  Matter,  h  a  fUin 
prccf  of  the  Being  of  a  God,  p«  ij&z 

^  4.  7^^/  the  prefent  fiate  of  Tbiu^s,  mttfi  cfife^ 
ce^t)  have  been  formed  by  different  L^WS  dnd 
Principles,  from  what  they  are  now  governed  by, 
and  therefore  mu/i  have  le:n  produced  by  4;^, In- 
telligent Being,  P  1^4 

J  J.  That  not  only  thefrfi  Formatiqn  i;f//  Arrange- 
ment oftheGtczt  Bodies  of  the  Univerfe; 
But^  Mfo  their  firfi  Impulfcs  along  the  Tangent 
qffhcir  Qrbits,  did  reqtiire  the  fomr  of  09 

'  [   4!a»igbty  Being,  .  ;p;  1 86 

f  a6,,7j^/  m  only  f^f  Formation,  andjirft  Im» 

fii)Xcsfj2  righl  ^         of  the  great  Bodits  of  the 
.  J'piverfe  aid  require  the  fower  ^jf  Omnipotence, 
, ..  M.  ^/fijHr  Centripetal  ^crgy,  ^id,  4^ 


1^     CSNtENTS. 
*«    cenfianttj  require  a  feirer  aheve  Matter»  J 
^ha$  is  a  Divine  Inflax,  p- 1  St. I 

7.  7Jd/  the   Exiftcnce  of  Animih,  fira^jrrrjf  I 
infers  the  Exiftcncc  efa  Deicy.  p.  1 88  J 

$  8.  yijf  /A(  Spontaneous  vWcr/p»j  (>/ Irrational,  J 
-*»(/  ;^f  Voluntary  Msticns  of  Rational,  Cre/tm.  1 
tnrtSt  their  Freedom  <»*/  Liberty,  arni  all  the'm 
Jppeara/tces  ef  Nature,  dcve  the  fowirs  of  Mc-  J 
cnanifin,  art  fg  many  froefs  of  the  Being  of  d  I 
God,  p.  1 89  I 

69.  ThefrefcrVAtienefthiBeiHg,  duJ  th^  Facul*M 
tier  of  Things,  mce^arilj  requires  the    Fcwel^  I 
a/idcenfcquend-j  the  Exiftcnceij/4  Deiry,  p.  1 96  I 
l^d.  The  true  N mare  and  Origin  of  the  BeingiJ 
"  'JPtefttvation,  and  Immortality  ef  Creatures, "% 

(Vtl.i''    ;  ^  J 

'?!  '  P   '^^*1 

^10,  The  argument  for  the  Exifienct  of  a  Deity,  * 
fremthe  Wifdom  jW  Meliority  of  the  Creation, 
is  that  which  has  the  nohlffl  (ffeii  on  the  Minds  of 
mopAUn,  p   194 

f^lt.  A Gei^eral  View  of  the  wcrhs f/" Creation, 

*     dnd  a  reprefentat'ten    ef  the   rrholf  Syflcfn    of 
Things,  jhmifg  //pw  the  C^Ieflial  Bodies  dftf._ 
ranged  though  thi:\^Ti\\<ii{2\S-a^cQ,         P^95'  ,| 

$  II.  The  Numbers  that  r'prefcnt  the  Periods,  1 
Diameters,  Diflanccs,  Gravities.  Bulks,  afi4 
Qnantities  ef  Jlpiter,  in  thcfc  of  the  Caleftial 
BodicSi  which  hive  afforArd  means  for  del e> mi- 
ning the  fame,  from  the  late^  Okfcruatiom. 
P-»97 

{13.  A  Refitdign  »»  the  Beauty,  Order.  Sim- 
*  4  plicvi'^. 


„-, -=^-**^ 


TT 


'  pncity  4/;^  CoacitAliQrj  iftbisncdt  iaui€cmp0 
'  SfXtm^f  Things^,  -    Pi>6i 

f  14.  'The  Nature  ofjhe^VM^  the  Ruf^^^f^der 
andVkiffitxidcs  cf  Seafinr,  /^  Diftance)  dkd 
■  Motions  of  //&^  Cdeftial  Boditf ,  ,i»(rtirfhi 
nctarjr  Syftcm,         '  Pi'2,03- 

SJS:  7*^  Analogy,  and  ^efemlUnce  *f  n^eVhr 
nit^  to' our  Earth,  andcftkirSateuhsto'Mr 
Moon,  depfcn/lrated,  vpfth  their  {Jfts,-  the' tnd 
of  their  Creation,  fheirVtiiads^Md  Mtttioiis, 

^16.  The  Motions^  and  rfregularities  tf  the 
Moon,  arifing  from  the  Anions  of  the  Sub  Und 
Earth, ,  .      p.  xii 

^17.  Of  ^i&^  Nature,  Diftance  m4  Light  1/  *;&^ 
fixC'Stars,.  'P***3 

Ibid.  ^r.  Derharri's  Conjecture  aheut  the  affearing^ 
'  and  difapf earing  Bxt'Sizrs,  conJfder%  ;  p.ii6^ 

^^l8.  T%e7Mture  cf.<2otncts,'  the  Laws  ef  their 
Afotivns,  the  Caufe  and  Magnitude  of  their  Rt-- 
hioiphete  and  Tails,  with  their  ends  aftd  ufes^ 

.  in  feme  inHances  of  latter  Comets  illufirated, 

p  ?i7-&(cq. 

ft  9,  A  Deittonftration  i/ /i&^  Bcaury,  Wifdorh 
and  Mchprity,  of  this  our  Planepry  §yftem, 

•  -       ;p.  XXI 

Il>i(l  Ffim  fbe  conflant  Proportion,  hetween  the 

[Tfnie^  of  the  Periodical  Revolutions  of  nil  the 

Gelcftia! 'bodies,  and  their  middle  Djflances, 

-••      .       '  ■  ibid. 

•  *  Ibii^ 


-   ■    :     ^f  * 


Ibid.  Tfm  the  Jme'PriiKifU,  viz.jhtfof  Gt*- 

vitation,  dttd  ene  Conditittt  thtrt$f,  priduci^ 
iff(c6»Jfditt  Motitns  p/  aU  the  CckfUai  Bodiej^ 

Ibid.  Prtm  the  eonfiant  Proportion,  hi^eetitli 
T/mti  and  the  Akz's  dcfcriyd,  hj  a -Raj.  pom 
lie  Sun,  ibid. 

Ibid,  fremtbe  Di^tncts  ef  theVXzvMS,  fr*m  tht- 
Sub,  in  ftfpeSl  of  their  Dcnficies,        p.  1x4 

Ibid-  From  the  pitefrhg  upon  that  Proportion, 
which  fuits  the  whole  Sydcm  hefi^  i»  Anlnfinitf 
tif  ethers,  ever  er under,  which  mud  ntt  hAve 
fitttd'the  rehole  Syftem  fo  well.         -       -^ 

Ibid.  Frevt  their  beini  in  *  cenjiant  re^nUfViOr 
portion,  in  a  fettled  uiiifoim  Order,  whenthejf' 
might  have  been  irregular,  uncertdjn,  and  incoa- 
ii ant  in  all  I  heir  ^ffi^ tens*  p.  ^.z^. 

'4o.  Some  mere  particular  RefieSiiens,  upon  the 
^leliortty  ofthefur^e  aiidConilifHlim  eflhx 
eleftiaf  Bodies, '  "  ,    .p.  ijr 

Ibid,  7%t.  incredihle  'l^umBer,    mmenje  Viffj>ife, 

the  heaiitifal  Diver fu-j,  of  (he  MAffnitttdeof  the   \ 

fixt-Scars,  P*^3* 

1.  The  ufe  and  necejfuf  cf  the^vin  to   Aai- 

a'ls  and  Vegetables^  (/;(  mtfirahts  fiate  gfihi/fe 

'ho  are  d^Mv'd  «f  hi  Jnfiuem.,  liis  Motkrt- 

\ek\  his  am  A^?,   fhfCAM^'^d  ■i^iYfj3>/ 

^ihen&f,  ' "     '  '*i„    i    '^^' 


J 


I 


Ibid.  A  Demonftratiori  of  the  Motien  cf  the 
Earth,  and  the  ^abiUty  of  the  Sun,  themceffuy 
tnd  rtdfbn  thereof ^  '  p  ij  j 

J 11.  The  Ufc  And  ateef^ty  cf  tht  Moon,   tbg 

drtidfiU etnfeqaencei ef  her  ml hivhgheeti,  te the 

■; Animals  and  Vegetables  ef  cwr  tarth,    the 

'  "^fcleflhefs  of  more  Mopps,  p.  13  6 

\\n^.' Tbe great  Berltfts' drife  to  oarr  Globe,  from 

■  the  lid^s  Tfhifh  are  froducd  hj  the  Moon, 

p.  138 
Ibid,  ri&f  Wifdotn,  Contrivance,  aadV^coflhe 

■  Satellites  of  Jupitec.  to  their  Primary  Pla- 
net, p.  140' 

Ibid.  1%e  Wi(3om,  Contrivance,  and  Ufe  efthe^ 
'  Satellites  ef  Saturn,  to  their  Primary   Pla- 
net, p.  X4C 
$  13 ,  Seme  farther  Ohfervatiem  ufon  the  Nature* 
Motions,  and  Ufes  of  the  Comets,        p.  144 
$■  14.  The  Wifdom  of  the  Contrivance  of  our 
Globe,  the  Earth,  the  nece^tj  and  Ufe  of  itt 
'  Revolution    aheut  its  e-^n  Axe,   vhente  the 
Alternation  ef  Day  and  Night  proceeds,  the 
fatal   inconvenienties  cf  a  yerpetttd  Day,    or 
Night,  or  of  one  half  of  tht  Tears  being  Day, 
'  ibe  tthtr  Kighc,                         p.  196  &  icq. 
f  15.  T^eWiEaom  of  the  Combination  of  the 
*  Diurnal  Rotation,  with  tht  Annual  Revolu- 
i"  "tioii  of  the  Earth  ahut  the  Sun,  the  Ufe  and 
''Hfce^tJ  'f  tht  Seafons  efthe  Tear,  the  Difad- 
?*f                                                        vanttg^i^ 


CONTENTS. 


■  i.^wwf^w  of  4tf/  otK  perpetual  Scafon,  or  ef  fmtr 
^j[hj^.,irt  ntpiy,  .  ,  p.«f4 

Itajt  Tlje  Nature  «?/"  Vcgccacion,  W/j&e  Gflfet 
*^.i/  t.ercility.  p.  *57> 

•  a6^  The  gnat  AdvAnta^is  of  the  prefcpt  Obll>'  1 
lfl"'fy  "/'*'  Equator  te  the  Ecliptick,»i&ff*Jlct»^  1 
'  -•mnci  of  their  Coinciilcnce  in  the  \pantpft§t  j 
tafons  of  tbsTeur,  and  of  the  grtAttr  De^m^iX 
_iF/(rJf  in  ihofeflacn  which  want  it  me^,  p.  x6a  1 
27.  7k  vcandtrful  Wifdom  0/"  the  nice  Adjuf^l 
^^ment  p/  //^c  dijidnse  of  the  Earth,  dw^  (Af  rr^  t0^ 

MV  Planets  /t'ww  ric  Sun  p.  jJSj 

IJjd.  TXr  Mvjnta^es  */  /i?  Orbicular  /='/^»«  tf 

./»Ar  Earth.  .P  *^ 

$'»8.  7lie  Nature,  Extent,  taid  man)  advAmagts^ 

'  *jKr  Atmolphcre,  its  nccfjpt-^  for  Life  andt^t* 

getatien,  for  the  fvpport  ef  our  CUuds  and  Vt^ 

pan  for  Rain,  itnd  frtpiWsttr,  for  Sailing  tar 

Ships,  mi  drftng  our  Maries,  p.  ztlf. 

{  29.  The  Dejiftt,  and  Advantages  ef  cur  Moon- 

"  ji  lains^  that  ihej  are  the  indifpeafahle  condition,  ^ 

\':tnr Trcfh  Water  and  Rivers,    and  give  thtm 

thofe  heautifidTurningt  andWindings  vhichnuktt 

them  enrich  fo  munj  Countries  in  thdrCemft^ 

p.  »7» 

Ibid.  The  nature  Arid  manner  of  raiftng  Cloudttad 

f^afours  from  the  Sea,  Lakes,  ■  and  Marffay 

Grounds,  j^       p.  »74 

Ibid.  That  Mountains  are  the  Ncfts  cr  ^^tEicct  •f 

cur  Metals  and  Minerals,  '■     p.  178 

30    The  vajl  Ufe,  Necrjfitj,  and  Beauty,  of  —r 

fluids^ 


CONTENrrs. 


^\TIuidsf,  ftre  fei^nefs  of  thi  Primitive  Fluldi^  the 
5:  Vr^4/  diverfitj  and  advantages  trf  their  Specifick 
^'Cravities,  mth  the  rniiverfal  condition  rfthtir 
\  'ftccfliire  on  she  fides  of  the  cntkining  r^els 

Itjia.  'TVe  cdifjfe  and  neceffipi'of  tit  Law  ofihtir 
I  k'reflure^  and  ipembnltration.i  priori  of  the 
"^^  l^gufi  of  Heir  confiitnent  Particles,  p.  ^%% 
fr^i.  The  wonderful  Beauty,  Stibtilty,  md  Sim- 
;  ^]idtj  of  the  Fluid  of  tight,  and  the  noble  IdesL 
ViS^r  luiac  Nevwons  latter  difcoveriesofltsNa^ 
^  iure  frefents  us  with,  ,  p.  184 

i  ji.  Sime  reflexions  on  the  Mature  of  the  hternd 
.V  fjjrts  of  the  Earth,  of  Vplcano*s  Md  Fiery 
\-jEruptiohs,  of  a  Central  l^ire,  and  ofthe$^niAus 
*  tf,  Saturn,  '  p  i^zS 

^;.    .,.C:HA.P-. 7^' ■■;../•;.; 

,MM  ProQ^  for  the  Beiqg  .pf  a.  GQlD 
>*^ari{ing  frotti  the  Contemj^latioit  of^die 
•'  HdmancStrudhire. 

jr.Jjl/^F  #/fe' Animal  Occdnbtnjr,  tiiiiof  thh 

J  •      \j/  infi^iiencj  of  the  Hy  pothcfis/*/*  i&tf 

.f-  Philolophers  f o  tfrr^y/vf  /cr  fy&; Animal  ffVeiftn-, 

a  Oet/eralviev  of  the  Animal  Occonomf .  y.  -rys 
"•*  .-    .       ■  -Scfeq. 


1 

CONTENTS.                    1 

w 


A^  The  manner  rf*(  caufe  fl/Digeftion,  W\^ 
mrfe  ef  the  Aliniepc  ////  it  is  mix 4  "'iik';'0'e  j 

rjj  Tie  Struflure  o/Zi^f  Glands,  //j;  Nature, 
Iaws,  dfli^  manner  ef  Secretions  in  gcocral^A 

.  general  condition/^  nectffarjfo^  Secret ion^j.'jfta 
^Kjw  account $f  fomeof  the  partifuijr'Of^cSi]^.^S 
^H^6.  The  Scrudlure  4;?^  Ufc  «/;/?£  LuagS;4 
^^^^>^  ;o  (/"S  Ma^^sKp  Difcovmcs^  .wis)}  ac'on\ 
^^Eiij-f  (/  amther  ufe  of  tkm,  not  hith^rto'a, 
^^B^edt  to  wiu  for  forming  the  Blood  Globa 

^  J7.  TJfrf  Strutlloce  </  the  Mufcjcs,  ^u  f c/»»^/j  1 

.  received,  with  the  Onjcifurei^cf  t)}iloCo]^p.^S,  I 
ahout  Mulculat  Motion,  and  vf  the  Njturt^  efn 
the  Nerves,  ;  P-  i"?  f 

it  j8.  The  aofi  prddle  Gaufe  efall  the  mtfo^ijf^  " 
the  Fluids,  in  an  Animal  Body,  the  Strii^re 
and  feveral  Coats  sfthe  F'ejfelst  .  l?"-ft*4 

S  39-  The  Nature  a^d  Manner  ef  ScnCttiosi^in 
General,  and  the- true  Manner  of  Gene(^wn 
aadPreduBien  efall  Animals  and  Fegnahlei^th 
the  nature  and  manner  of  Npct^ion,        &.3J1 8 

4  40.  Some  general  Rtfiedions  upon  the  Wijl4fl 
andContrivanceofthiAnifMX^ti.^CtniQr^r.i.'iL  ' 

J^4i.  The  veendirfal  contrivance  e^  the^ki\x.^nM 

Scacfc-Skjn,  with  the  mtnner-and  Oe^af^f 

.^^Feelii7^t  and  the  admirahlj  wi[e  adjufimsni  of 

tiiii  Senfe  to  the  Bodies  tihoHt  us,'  P  3^5" 

J  4a.  Some  far^rizifi^  l/^Mf/f.^ef  W,in(orqui| 

^tCTif.  ■-■■■-■    ..      -.|.^ 


■IP 


cdNTEiSrrs. 


"  ;Tluids,  tke  fevnefs  of  tht  ftimftive  FliUds,  the 
^:  Wm;  diver  fit f  Arid  advantages  of  their  Spec£Sck 
^' Gravities,  mth  the  nniverjal  condition  tf  their 
\  'IPireflute  on  she  fides  of  thf  eontiinifig  rtffelt 
'■''■'  ''^      ■  '         ••     \  "p-^Sd 

t&SL  'TVe  ciife  and  neee^ty'^  tik  Law  of  their 
.'  iP^eflare,  and  4  peinbn(teitioni  priori  tf  the 
^'  figm  if  Heir  conptnent  Particles,  p.  14  8z 
f^i.  The  wonderful  Beauty,  Stibtilty,  and  Sim- 
;  |)Uciw  of  the  Fluid  0/ Light,  and  the  nohle  Idea 
ysir  Ifaaic  Newton  s  latter  difcovetiesofitsNa- 
.^  ture  frefents  us  with,  ,  ^.»84 

I'  |i.  5^f  refieSlions  on  the  Ifature  of  the  Internu 
;  'fair//  */  /A*  Eanb,  of  Volcano's  and  Fiery 
''.jSruptiohis,  of  a  Central  ^ire,  and  of  tbe{!(xin\Av& 
'if,  Saturn,  '  v  z'zZ 

^*  »  .     ■  •  t 

•ri.'  •  .    •  ■=  ^  ^  "HA.  K  .  "Ylr.  • '  •;  V  "  ^'.  ^ 

atic  ProQfs  far  the  Bciiig  .of  at  IS  4'd 
''^arifing  from  the  Coqtein^latioit  oMe 
•*  HdmahC'Stni^bure.        v  ^   ^ 

jr|3:/^F  /A?^  Animal  Occonbmy,  einiofthb 

■       vj/  infi^eiencj  of  the^y^theCis,'»phe 

.2'  Philolophers  f 0  tfrr«y/>f  /cr  /y&; Animal  tf^fifafh 

'^^eiy    ••■••■■•  -p.  i9^ 

Sf  Oeinralviev  of  the  Animal  Oecsonomy  .y-^'9$ 


-                 1 

CONTENTS. 

-    1 

f 


,.  The  vM»ntr  &n^  Cdafe  of  Digcftion,  ,4fj^ui  , 
wfe  ef  the  AlipKOC  till  it  it  mKdmth^t  ; 
\»ed,  ■'   ■         J^«^ 

^'5    The  Sttu&ure  of  thi  Ghnds,   r/;fNaturCi  ' 
Laws,  and  manner  ef  Secretions  in  ge»f  rd/,j^a  J 
generAl  condition Sf  ftece^ary  for  SGc;tcz'\Qn^,^J!  | 
an  account  ef  fomeef  the  particular  OfjcSi^-^^ 
$  36.  Tif  Stru(3ure4;)i^  Ufe  c///;if  Lungs<«^ar» 
ding  to  the  Modern  Difcovcrits^  w'yth  *t.««i|] 
an  of  another  ufe  of  them,  not  hitherto'^ 
ved,  to  wit,  for  forming  the   BJood  Glob'iy 

f  ^7.  The  Stm(3;ure  of  the  MqCjc?.  -"J  comi^lf 

.  received,  mth  the  Conjc^uret  of  Phi\oiojp\i^s, 

.  dJoit;  Muiculat  Motion,  and  pf  ths  Nature^ef 
the  Nerves,  '  .  P*  i^J 

S  38.  TAf  mfi  frehahh  Caufe  e/"^//  r^f  l^^tiom^^ 
the  Fluids,  in  an  Animal  Bo<iy,  the  Sirn^r^ 
and  [everal  Coats  if  the  F'e^els,  P''-Si'4 

$  3^.  The  Nature  and  Manner  of  Senfati^  ** 
General,  and  the- true  Jffannir  of  Gencf^wa 
d»d?ToduBien  of  all  Animals  and  F'cgetAhU^^^tk 
the  nature  and  manner  of  Nurciliofj,        B^i(^^ 

$  40.  Seme  general  Refie^lions  upsn  the  WjSmm, 
and  Contrivance  efthe  Animal  itru it ur^  P'-431  ' 

jS-41.  The  wonderful  contrivance  of  iht^^^vijini 

Scacfe-Skin,  with  the  mannsr-.apd  Osg^tof 

,  Feeling,  and  the  admirablj  wile,  adja^iaejuL  ef 

I      ,    idiis  Senfe  to  the  Bodies  about  us,  '  '  p  jxj 

\     l^^i.  Seme  fur^riz.in^  ^fnfia^fi-^ef^  .^'^'^*'9VJ 


C  O  >i  T  E  1^1'S.- 

•  order  Md  di[piifn!on  of  the  MufcIeS,   and 
_e  froprtieridUn^  tht  ExfeHces  ef  MimiiSti' 
'^4ics  to  the  idbsurs  tpc  are  ohiigid  to  un^go^ 

':  P-ji»' 

1 43.  In^an'ces  of  gre^t  Wifdom  attd  "Meli(?rit/ 
^  the  Struiiure  eft/je  Articulacioos  and  fircn^th 
tf  the  Bonej ;  The  noble  and  ahaziftg  FahuJ  of 
li^  Back-bone,  and  the  itenderfai  cDmrivan'ce to' 
ehuh  a  greater  (Irenglh  to  the  Bones,  in  proper' 
thii  to  their  might,  p  334 

f  44.  The  admirable  jlru^itre  of  the  Brain  I»d 

Nerves,  the  xohle  Fabrick  of   the  Heart,  the 

different  Texture  of  this  Orgin  in  Ani^nals  nor 

'ferw,  from  vhat  it  hecemti  in  thofe  -nhen  Born  : 

■''  the  great  and  wife  End,  and  nicfffitj  of  thiiE>i' 
verity,  p  34C^ 

i4S-  ^^^^  ""^^^  '^"'^  divine  Geometry  in  the  ta* 
brick  of  the  Eye,  tht  mcejjitj  and  advantages, 

■Xibe  nature  and  manner  of  Vidon,  with  the  wife 

'  'Mdjupment  for  every  Animals  difcerning  ohje^s; 
in  proportion  to  their  own  Bulks  and  Sizes,   The 
inconveniences  of  a    different  StruBure,    with 
fame  reflexions  en  the  Eyes  of  parikuhr  Anir  ■ 
mals,  p.  344*^ 

^  45.  The  reonderful  contrivance  of  the  Ears,  the 
great  tife  and  ntceffity,  -with  the  manner  and  Mc-i 
chanifm  of  Hearing:  tht  nice  adjn^ment  of 
this  Senfcf  to  the  motions  of  Bodies  about  us, 

P-35'4 

1 47.  The  ttntrivaffce  and  »fe  ff  the  Vzln  int^e 

ArteEi«9 


CO  NT  E  N  T  S. 


■^•- 


^  jAn&aei.  d»d  VdaStJh  great  henefit  »f  the 

,  AfttSpmatofis  tfthe  Feffels^  the  wife  etntriVMee 

\  'f^jke  Stru&HreMd  Fofthn  of  tie  fcRus  m  the 

J'^fl.  S0Ke  refieffioMs  m  the  Fahriek  and  wife  rif* 
trh/tnee  of  the  Organs  offvue  irrdtioiul  Qtom 

.  tMreSt  with  the  combifion  of  this  Ch^ttt  attifitft 
Fart,  f,  J58 


:    ^ 


.f 


V    . 


itf|iMMM 


*  •   ■ 


I... 


\   ■ 


Phihfopbical 


mmM 


mm 


mmmmmm 


iT* 


.\    -    ■ 


y.  T 


— ■»-> 


f  a. 


h  T   ...  O   O 


i^liM   <«  ff      *•  « 


*  '  •   \  •   \  •  •  •  •  -.       «    \     ■ 

1./^.  ^\, .;  \    v.  'A  /.  /  V\  '  >i\  Vsi  \%^  .','i  \\  :  V..\:/\    .b"^  1^ 

'•.».;>.)  .it.-,; .s.f.»  .v' .,  .,»  r."<;;j'.v/     '..     V*  *'•'•'■• '"^^ 


^';c  H 


W\^^'^V\^\*\ 


.*?••• 


wwwmm 


# 


bilofophical  Principles 


■o  E 


RELIGION. 


PAR,T    I- 

I .- •  ■   'I-     


C  H  A  P.     I. 
Of  the  <Phyficd  Laws  0/  N  a  1 11 R  S. 

HERE  is  noihing  a  raoi 
common   Subjeil   of 
courfe  than  Na'urs  and  i 
L.tv):    and   ycc,    howevepi 
Ule  has  made  thele  WordsfJ 

famil  ar,  there  are  few  thac  : 

agree  in  tiicir  iNocions  about  them:  The  Rea-" 
fon  of  which  fecms  to  be,  that  ibcfe  Terras 
imply  Ifsilm  fo  compounded,  and  to-fiirra- 
B  nvoN'i 


k 
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niov'd  from  the  Knowledge  of  pioft  Men,  chaj 
there  are  fcarce  any  that  dirtindtly  conceive 
the  Simple  2deas  chac  cncer  tbdr  Compofition 
I  ftrall  not  pretend  to  fettle  the  Signification 
thefe  Wor-sin  tlieir  ucmoft  extent  (  That  being 
perhaps  above  the  power  of  Human  Faculties  in 
this  Liipfed  eftacej  it  will  be  enough  to  my  pre- 
ftnt  purpofe,  to  give  the  Sei^e  1  mall  apply  co 
them  m  the  following  Difcourfe. 

S  11.  by  t^ature,  I  underftand  this  vaft,  if 
not  infinite  Mdchwof  ihe  C/aiverfe,  the  Pctfed 
and  Wife  Produt^ion  of  Almighty  God,  confift 
ing  of  an  infinite  Number  of  lefler  Machins 
«v«y  one  of  which  is  adjufted  by  Weight  am 
Meafure.  By  the  Lavs  of  Nature,  1  meat 
ibole  Laws  of  Motion,  by  which  natural  Bodi^ 
are  commonly  govern'd  in  all  their  A(5tions  upd 
one  another,  and  which  they  inviolably  oblerve 
in  all  the  Changes  that  happen  in  the  natun 
State  of  things.  But  here  we  are  to  diflinguiOi 
between  the  Laws  of  CrtAtion  and  thofe  of  Wi» 
fure,  for  net  only  the  great  Bodies  of  this  Uni- 
«rle,  but  the  inferiout  Machins  thereof,  were 

I  formed  by  a  different  Law  from  what  they  are; 
now  govern'd.  For  none  of  [he  Laws  oi  Motion 
or  Nature  now  eftabliflid,  will  any  way  fcrve 


to  account  for  the  fwrf'w^/fla,  Fi^urt,  Size,  Mo* 
tien  or  Number  of  the  Great  BoMcs  of  the  Upi* 
verfe.  norof  cheir  ^pp^nJagcs,  tho'they  may  help, 
usaliitie  to  conceive  their  ^ppearancesynow  thsy. 
are  Created,  and  pat  in  regular  and  beautiful 
Motions; 


^TOd 
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idons.    But  this  will  be  more  difb'ni^ly  ex- 
plaio'd  afcerwards. 

J"  111.  That  there  is  no  ftich  thingas  an  Unt' 
verfil  Created  Soul  animating  this  vaft  Sy-flem 
according  to  Plate,  nor  any  Suhflantial  Forms 
according  to  Ariftotic,  nor  any  Omnifcieftc 
Radical  Heat  according  to  Hippecratet,,  nor 
any  Fh/lick  f^irtae  according  to  Scaiiger, 
nor  Jtny  Hylarchic  Prircifh  according  to 
Henr)  Moor,  is  evident  from  the  following 
Confiderations ;  i-  Thefe  (as  they  are  now 
gen.rally  undetftood,  tho'  perhaps  a  juft  and 
trueScnfe  might  be  put  upon  them)  are  mcec 
AllegoHcal  Terms  coin'd  on  purpofe  to  conceal 
their  Author's  Ignorance  When  fomc  Philo- 
fafkers  cou'd  not  accoilnt  for  the  appearances  of 
Nature,  ihcy  were  fo  far  from  owning  any  wane 
of  Knowledge,  that  to  keep  up  tlieir  Credit 
With  thcthoughttels  and  credulous  part  of  Man- 
kind, they  attributed  thefe  unaccountable 
E0e<^,  to  unintelligible  Beings  of  their  own 
Contrivance,  which  ncichechad  Foundation  nor 
Extflence  in  Nature:  But  whoever  will  give 
ihcnrielves  the  lead  trouble  to  confider  the  Mat- 
ter, will  plainly  (ee,  that  they  really  meant 
nothm^  by  thofc  amazmg  Terms,  but  to  dif- 
gtjife  their  own  'gnorance  2.  Thefe  deputed 
Kings  C  as  they  are  commonly  underllood)  arc 
derognory  from  the  Wildom  and  Hower  of  the 
il«*rr  of  Wif»rf,  who  doubtlefs  can  govern 
■  •■     B'-*!'  this 
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thjs  MackJn  he  cou'd  create,  by  more  dire(3 
and  eade  Metliods,  than  employing  ihefe  fub* 
lervieru  Div'mitin.  3.  The  Appearances  them-i 
feives.  to  (alve  which  -  they  were  contriv'dj 
may  be  by  more  intelligible  and  lefs  indjredtl 
Ptinctples  accounted  for,  as  in  fomc  mcalUrf 
fhall  be  afterwards  Ihown.  And  Beings  are  noi 
to  be  niultiply'd  wkliout  a  plain  NccclTity, 
4.  Laftly.  Thefe  ver^  Bvrrgs  will  not  ferve  the 
dcfign  of  theijc  Creatipni  unlcfs  we  endow 'ei- 
with  Powers  and  faculties  abo.ve  the  Dignity  a! 
low'd  by  their  Atithtrs,  to  (ucli  fecondary  Agency 
1  do  itot  here  intends  to  iofinuai^  any  thinf 
againft  the  Miniftry  of  W/;<?/j,  or  the  Admi 
niflration  of  Suhordwate  Sfiriis  in  the  A!l-^^ift\ 
GovernmenE  oftheWorldi  and  in  the  Work! 
of  his  Providence:  on  the  contrary,  I  thinli 
that  more  certain,  than  any  thing  in  our  Phi- 
lofophy,  ditcoverable  by  the  meer  uie  of  Hu. 
man  Faculties  can  be,  fi  nee  even  moll  of  thofa 
Apfedrancst  which  we  account  for  from  our  Phi' 
lofdphick  Principles,  may,  for  ought  we  are  ab-" 
ibiutely  certain  co  the  contrary,  be  owing  C( 
them.  But  as  wc  are  not  to  have  recourle  tpij! 
tkfir  Agency,  without  plain  Neceflity,  lb  iheji^ 
were  never  intended  bythe  Inventers.  of  ihe(e,f 
Secondary  /igenis  1  have  been  now  disproving 
OD  the  contrary,  by  thefe,  as  they  are  commonly,  j 
imderllood,  are  meant  ibme  Lifelcfs,  Indcpcn-y^ 
dent,  Fanciful  Powers,  Principles,  or  Eaculties, 
unintelligible  in   true  thiUje^hy,   and    incon- 
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fiftenc  with  reveard  Religion,  though  perhaps 
an  Explanation  may  be  made  of  chcm  congrw^ 
ous  to  both. 

§  IV.  The  Sch:ms  of  Ndture  which  feems 
moft  agreeable  to  the  Wifdom  of  its  Author,  ac- 
cording CO  the  modern  Difcoveries,  is  (fuppo- 
fing  the  Sjflem  of  the  t/niverfe  already  created) 
thac  he  has  fettled  Laws,  and  laid  down  Rules^ 
conformable  to  which  natural  Bodies  are  go- 
verned in  their  Adiions  upon  one  another,  and 
according  to  which,  the  Changes  in  the  mate- 
rial part  of  this  Sjftem  are  brought  about,  which 
all  Bodies  inviolably  obferve^and  which  of  them- 
(elves  naturally  ading.theynever  tranfgrefs  in  the 
leaft  degree,  whilft  God  Almighty  by  his  imimate 
PreCcnce,  in,  and  with  every  fingle  part  of  the 
Univerfe,  prefcrves  them  in  their  Faculties  and 
Operations.  All  tht  Integral  Parts  of  Natu  e^ 
have  a  hozutiful  lie fembUncCf  Similitude,  and 
Analogy  to  one  another,  and  to  their  Almighty 
Original,  whofe  Images,  more  or  left  exprcffivc 
according  to  their  fcveral  Orders  and  Gradati« 
ens,  in  ih^  Scale  of  Beings,  they  arc;  and  they 
who  arc  Mafters  in  the  noble  Art  of  juft  Ana^ 
logj,  may  from  a  tolerable  Knowledge  in  any 
one  of  the //^r^'^r^/ Parrs  of  Nature,cxtcnd  their 
Contemplations  more  (ccurely  to  the  whole  or 
any  other  Integral  Part  left  known.  Thus  thi> 
great  Machine  of  the  tJnivcrfe  has  a  Rcfcm* 
blance  to  the  leflcr  One  of  a  humaeU  .Creature^ 
fqr,  as  in  the  laft,  the  vital  Funftions  arc  per- 
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form'd  by  general  and  condanc  Laws ;  the  Foe4 
is  conco^cd,  the  Htayt,  beats,  the  S/oo-i^  circu- 
laces,  the  Lun?;s  piay,  the  Secretions  are  made 
by  the  Law3  of  Motion,  and  the  conQant  RuJea 
of  A^i'ionoi  thelefler  Bodies  upon  one  anothec  5, 
So  the  great  Bodies  in  the  feveral  Sjfiemi  of  cho 
Univccfc,  move  in  their  Orhits,  turn  aboitt 
theit  Axes,  and  a€X  upon  one  another  acr 
cording  to  the  etlabhfli'd  Laws  of  Mocioa; 
iand  the  great  Principles  of  Adiviiy,  of  thefc 
greater  Bodies  upon  one  another.  Again^ 
as  the  ffiriiuil  Part  of  the  huniane  Com-* 
pound,  i>  inrimately  prefent  with,  prefidcS 
over,  atftuaces  and  enlivens  the  whole  and  eac' 
Part  of  the  Body,  (b  ilw  hfinite  Creator  am 
Covsrncur  of  the  Otv:rfe,  IS  co-extended  wid 
infinite  Space,  is  intimately  prefent  with  ever, 
fingle  Point  of  its  Dimenfions,  prefides  ovej 
the  Whole  and  all  its  Pans,  maintains  tbeic 
Being  and  their  fitft  impreft  Baergj.  The  ^»^ 
isgy  might  be  carried  to  many,  and  much  mov;;: 
fublime  Speculations,  but  thefc  are  fuffidetic 
for  my  prefent  Purpofe,  which  is  to  fliew  in 
the  following  Sheets,  according  to  my  poorAbili 
licjes,  that  the  bed  and  moA  racistaaory  Ex- 
plications of  the  Appearances  of  Nature  hitherti* 
Hifcovercd,  do  all  evince  the  neccflary  Beirtg 
and  fpecial  Frovidcnce  of  God  BU^td  for  ever. 
I  V.  Ic  is  not  my  Defign  here  to  explain  all 
the  particular  Laws  of  Motion,  and  of  the  A(Ji> 
pns  of  Bodies  upon  one  another,  nor  cou'd  ic 
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be  well  done  in  ib  narrow  a  Compafs  as  I  have 
propofcd  ro  my  felf ;  I  fhall  here  only  letdown 
the  General  Lajrs  cf  Kjiure.  which  virtually 
include  thefe  others,  and  infer  fuch  Concluri- 
ons  from  'em  as  1  find  moft  nccellary  for  clear- 
^g  fome  parts  of  the  following  Diicourfcs. 
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AL  t  Bodies  perfcvcrc  in  che  fame  State  of 
Reft,  or  of  moving  forward  in  a  ftrait 
Line,  unlefs  forc'd  out  of  that  State  by  fome 
outward  impreft  Violence,  th-ti  is,  all  Bodies 
at  reft  will  naturally,  and  of  therafelves  for 
ever  continue  in  Reft.unlcfi  fome  external  Caulc 
put  'em  in  Motion  :  And  all  Bodies  in  mo- 
tion will  naturally  move  forwards  for  ever  in 
the  lame  ftrait  Line,  unlefs  they  arc  flop'd  by 
feme  oppofitc  Force,  or  turn'J  out  of  theic 
Courfc  by  (ome  differently  dircdcd  Violence. 
$  VI.  To  fliew  how  inviolably  this  Law  is 
obletv'd  by  natural  Agents,  we  need  only  con- 
fidcr  it  never  has  been  obferv'd  that  any  Body 
did  of  it  felf  bring  it  felf  from  Reft  to  Mo- 
tion, nor  that  ever  any  Body  in  Motion  brought 
it  felf  to  Reft  ;  Not  that  ever  any  Body  in 
Motion,  of  it  felf  altered  its  Coutfc,  but  that 
whereever  fuch  Changes  happened,  there  were 
always  evident  Caufes.  If  Bodies  chang'd  their 
l^c^S  of  thcmlelves,  all  Things  wou'd  tun  in- 
B  4  iq 
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toConfufion.  nor  wou'd  there  be  any  certain 
Means  to  regulate  the  Motiom  of  the  Univerfe. 
We  are  certain  VrojcSiils  wou'd  for  ever  move 
on  in  the  fame  right  Line,  did  not  the  Air,  their 
own  Gravity,  or  the  Ruggednefs  of  the  i  lane, 
on  which  they  move,  flop  their  Motion  ;  qr 
did  not  fomc  Body  with  a  different  Diredlion 
alter  their  Courfc.  A  Top  whofe  parts,  by 
their  Cohefion,  hinder  one  anothers  redilinear 
Motions,  wou'd  never  ceafe  to  turn  round  did 
fiot  the  A)r  gradually  impair  its  Motion.  Na- 
tural Bodic$  confifl:  of  a  Mafs  of  Matter, 
^hich  by  it  fplf  can  never  alter  its  State, 
^nd  if  Bodies  are  once  at  reft,  they  muft  con- 
tinue (b,  unlefs  fome  new  Force  put  *em  in  Mo- 
tion. If  in  Motion,  the  fame  Energy  will  con- 
tinue 'em  in  Morion  and  drive  'em  forwards  in 
the  fi^me  Diredions. 

^  ViL  Moreover,  there  is  in  Matter  a  paf- 
five  Principle^  which  Sir  Ifaac  Newton  very  well 
cxprefles  by  the  vis  inertU,  whereby  Bodies 
rcfift  to  the  urmoft  of  their  Power,  any  change 
or  alteration  of  their  State,  whatever  it  be,  ci^ 
thcr  of  Reft,  Motion,  or  its  Diredion  ;  And 
ithis  Rcfiftance  is  always  equal  in  the  fame  Body, 
and  in  different  Bodies  is  proportional  to  the 
quantity  of  Matter  they  contain.  There  \s 
required  as  much  Force  to  ftop  a  Body  in  Mo- 
tion, as  is  required  to  put  it  in  Motion,  and  e 
contra  ;  And  therefore  fifice  the  fame  Body  equal- 
ly refills  the  contrary  equal  Changes  of  ity 
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State,  this  Refifiancc  will  operace  as  power- 
fully to  keep  a  Body  in  Mocion  as  ro  Xccp  ic 
at  Reft,  and  conlequently  of  ic  Iclf,  it  can  ne- 
ver change  iis  State  a(  Reft,  Morion,  or  Dire- 
dtion  ;  'or  to  change  its  Di-ei^ion,  is  the  fame 
thing  a>  lo  move  of  it  felf  another  way.  Mai- 
ECf  th  n  o(  ic  lelf  is  lb  far  indifferent  to  Mo- 
tion or  Reft,  that  ic  is  no  more  inclm'd  to  (he 
one  than  to  the  other,  and  docs  no  lefs  Refift 
a  change  from  Reft  to  Motion,  than  from  Mo- 
tion to  Keft,  This  wV/flfrf/rf  is  no  where  more 
confpicuous  than  in  the  fuddcn  Motion  of  a 
Vcftef  full  of  Liquor  upon  a  Horizontal  Plane, 
at  ficft  while  the  Veflel  is  moving  along  the 
Plane,  the  Liquor  feems  to  move  with  a  Dirc- 
fiion  contrary  to  that  of  the  Veflel,  the  Water 
rifiDg  on  the  hinder  fide  of  the  Veflel.  Not 
that  there  is  really  any  fuch  Motion  imprefs'il 
upon  the  Liquon  but  that  by  the  vis  inertU, 
the  Water  endeavouring  to  continue  in  its 
State  of  Reft,  the  Vclfcl  can't  immediately  com- 
municate its  Motion  to  it,  by  rcafon  of  its 
Bu}k  and  fliiid  State  :  But  the  Liquor  perle- 
vercs  in  its  State  of  Reft,  whilft  the  Veflel 
makes  forwards  and  lb  feems  to  movea  contrary 
way.  But  when  once  the  Liquor  has  the  Mo- 
tion of  the  Vijliel  intirely  communicated  to 
it,  and  begins  to  move  with  a  Velocity  equal 
that  of  the  Veflel,  \i  the  Veflel  be  fuddenljR 
flop*d,  the  Liquor  continues  its  Motion  ana 
~*  pes  over  the  fldes  «f  the  Veflel-    This  VJf^ 
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jfve  Principle  or  wV /»fr//<c  is  cflential  to  Mat- 
ter, becaulc  it  neither  can  be  dcpriv'd  of  it, 
nor  intended  or  remitted  in  rlic  fame  Body,  buc 
is  always  ptoporttoaal  to  the  quantity  of  Mac- 
tec  Bodies  contain 

Corollary  i. 

§  Vin.  Hence  it  is  evident  that  no  Particlq 
of  Matcer,  nor  any  Combination  of  Particlej 
that  is,  no  Body,  can  cither  move  of  themfclvci 
or  of  tbemfelves  alter  the  Diredion  of  thd 
Motion ;  Matter  is  not  endovv'd  wiih  Self  n 
tfon,  not  with  a  Power  to  alter  the  Courfc  j 
which  it  is  put,  it  is  meerly  paflivc  and  mu 
for  ever  of  it  fiilf  continue  in  that  State  ai^ 
that  Cour/e  that  it  is  fettled  in  ;  and  if  it  cafl 
move  of  it  ielf,  it  can  never  alter  its  Courfe-) 
it  felf  wh'nin  Motion,  for  to  alter  its  Cou« 
of  it  felf,  is  only  to  move  of  it  (elf  after  a  p^ 
liculat  manner. 

Corollary  z, 

^  IX.  Hence  it  is  Evident,  that  no  Body  pOf 
JQ  Motion  Will  naturally,  and  of  it  felf  mov^  I 
in  a  Curve  Line.  All  Motion  is  naturally  for*' 
vard  in  the  fame  flrait  Line  with  the  Diredion 
of  the  moving  Force ;  but  what  ever  moves  in 
a  Curve  Line  mull  in  every  Point  alter  its  Di- 
redion, and  therefore  naturally  of  it  felf,  no 
body  can  mov&  in  a  Curve  Lini,  Cpr 


l 


of  BeUsCori. 


Corollary  3. 

^  X.  Hence  chc  great  Bodiesof  this  Univerfc 
the  PUnits,  tliCT  Satttliis,  and  the  Comas  do 
not  naturally  and  of  rhemlelves  Oho'  at  6rft 
put  in  Monon)  move  in  their  refpectivc  Or- 
bits, which  are  Curve-Lines  rerurning  into  tliem- 
felves,  but  are  kept  in  them  by  fome  attradive 
Force,  which  if  once  furpended,  they  wou'd 
for  evet  run  out  in  right  Lines,  and  coniequcnt- 
Jy  the  Motions  of  ilicfe  Great  Bodies  in  their 
Oriitt  do  abfolutcly  depend  upon  this  attradivc 
:e,  whencefocvcr  it  arifes. 
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$  Xr  Hence  neither  Motion  nor  Refl:  (I 
mean  not  one  of  *em  particularly)  is  eflcntial 
to  Matter,  /■  f.  Matter  is  indifferent  as  to  either 
of  thefe  particularly,  and  does  as  much  reftft 
its  being  chang  d  ftom  Reft  to  Motion,  as  it 
docs  the  being  chang'd  from  Motion  to  Reft. 
And  as  any  Force  will  imprint  fome  degree  of 
Motion  on  a  quicfceui  Body,  To  the  fame  de- 
gree of  force  imprets'd  at  the  fame  time  with  a 
contrary  Direi^ion.  will  bring  it  to  Reft  again, 
but  ic  IS  not  neceflary  to  the  Beisg  of  Matter 
that  IE  be  in  R^ft  pr  Motion,  for  Matter  will  be 
Rill  Matter  in  which  ever  of  rhefe  Scates  it 
\tc.  Iq  a  Woid,  fmce  the  formerly  mentioned 
yatUve 
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pafTive  Principle  or  vis  inerti.t  is  eflenrial  to 
Matter,  it  thereby  becomes  indirTcrcnc  as  to 
Motioa  or  keft,  and  is  equally  fufccptible  of 
cither  according  as  the  cxtrinfic  Force  urges  it. 

Corollarj  5. 

$  XII.  Hence  the  NcccflSty  of  a  f^acuum,  or 
fpace  diftinc^  from  Matter,  is  clearly  demon - 
ftrablc  ;  for  fmce  by  their  vis  inertia,  all  Bo- 
dies refift  to  the  utmoft  of  their  Power,  any 
Change  or  Alteration  of  their  State,  whether 
of  Motion  or  Reft ;  and  fmce  the  Refinance 
in  the  fame  Body  is  always  equal,  or  the  fame, 
and  in  different  Bodies  is  proportionable  to  the 
Quantity  of  Matter  they  contain ;  and  fmce 
confcquently,  if  two  Bodies  containing  equal 
Quantities  of  Matter,  and  moving  with  equal 
Celerities  in  contrary  Directions,  fo  that  they 
impinge  diredly  upon  one  another,  will  cer- 
tainly both  reft  or  ftop  at  the  Point  of  their 
Concourfe,  as  alfo  fince  it  is  demonftrable,  that 
two  Bodies  moving  contrary  wife  with  equal 
Celerities,  and  both  rcfting  at  their  meeting, 
are  equally  Heavy ;  ic  neccflarily  follows,  that 
two  Bodies  containing  equal  Quantities  oi 
Matter,  are  equally  Heavy,  and  therefore  were 
there  no  Vacuities  in  Bouies,  two  Spheres  of 
equal  Diameters,  (hould  contain  ?qual  Quan- 
tities of  Matter,  and  confcquently  be  equally 
Heavy,  /.  e,  two  Spheres  cf  equal  Diameters^ 
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one  of  Gold,  another  of  Wood,  Ijiou'd  have 
ilie  fame  Ipecifick  Gtsvicies,  which  hcing  con* 
tiary  ro  Experience,  ihcie  is  a  NcccITity  of  ad- 
miCEing  Vacuiiiesin  the  latter  Sphctc  toanfwcc 
the  Difference  of  theic  CravJcics. 

It  is  true,  it  may  be  here  aiifwcrcJ^  diat  one 
of  the  ecjual  Bodies  may  be  I'upposd  to  be  more 
p^refc  than  the  other,  and  the  Pores  to  be  pcff 
vaded  by  a  fubcJe  fluid,  which  pafiing  freely 
through  the  Bodies,  is  not  conccni'd  in  the  /m- 
pul/e.  And  to  obviate  this  Objedlion,  and  con- 
fcquently  to  make  this  proof  of  the  Ncccflicy 
of  a /^d«aOT  amount  to  a  Denionflratioii,  Sir //jrfc 
Neitun  has  flicwn  from  many  repeated  Experi- 
ments by  P(ndi4laTfis,  in  Air,  Water,  and  Mer- 
cury; and  more  exaiSly  by  Experiments  on  Iiea- 
vy  Bodies  falling  in  Air,  and  Wacer;  that  the 
Rtfi^ajtce  of  Fluid  Bodies  is  always  proportio- , 
nal  to  their  Dtnfitks,  chat  is  to  the  Quantities 
of  Matter  they  contain,  or  chcic  f^ha  ImrtU, 
The  Refifianc:  in  Fluids  arifes  from  their  greater  , 
frejf:n^  on  the  Fore,  than  Hind  part  of  the  Bo- 
dies moving  iuchem;  and  this  muft  be  always 
ia  all  Fluids  proportional  to  the  Quantity  of 
Matter  they  contain,  which  ptcfles  on  thefe 
(ides,  that  is,  their  Denfii-^.  Bodies  moving  in 
FJuids  pre{s  upon  and  excite  a  Motion  in  the 
Fluids  in  their  palTage;  and  this  Motion  thus 
impreflcd  arifes  from  tlie  excels  of  the  Prcjfuri 
of  the  Fluid  upon  the  fore-part,  above  that  Pref- 
fare  on  the  hind-part  of  the  moving  Bodies ;  and 
'■'  this 
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this  excels  of  Prejfure  of  Bodies  in  Fluids,  \vi! 
noc  only  raife  a  Modon  in  chcm,  bur  will  alfl 
z£t  on  the  Bodies  thcmfcives,  by  retarding  theS 
Motion,  according  as  it  is  greater  or  ids,  whend' 
the  Rtft^Mcts  of  Fluids  arife  \  wherefore  thi' 
Reft^Afices  of  Fluids,  are  as  the  Quantities  a 
Matter  they  contain,  or  their  Denfirrcs,  whid 
alone  can  make  the  Exccfs  greater  or  Icflcr.  It  i 
trtic,  there  is  a  Refiftance  in  Fluids  which  ma; 
arife  ftom  their  Elujlicity,  Glutwouf/jcp,  and  th 
Fridion  of  their  Farts,  cJ-f.  this  Reji fiance  ma 
be  leflend  and  in  a  great  meafure  remov'd  by  rh 
change  of  the  Figure  and  Size  oftheir  Parts.  Bu 
thefe  Confidcrations  have  no  place  in  any  of  thi 
Fluids  of  our  ^yflcm,  wherein  Experiment 
have  been  made,  it  having  b;en  always  fopnj 
that  their  Rcfijlsnccs  were  proportional  to  theJ 
Denfitics.  So  that  no  Sttbiilizat/on,  Divijion  6 
parts,  or  Rffining  can  alter  their  Refijljticei 
thefe  depending  intircly  on  their  Denfitics  o; 
Vires  inertU,  that  is,  the  Quantities  of  mattd 
they  contain;  and  the  moft  Subdle  yEtht, 
would  give  the  fame  Refifi/tnce  to  a  Proje(Sile,  d 
Mercury,  if  the  Denfity  or  Quantity  of  matttf 
were  the  fame  in  the  firft  as  the  lall .-  for  tha 
being  fuppofed,  the  Excefs  of  the  l-rellure 
Weight  on  the  fore-part,  above  that  on  th1 
hind-part  of  the  FrcjcBile  would  be  the  fam( 
in  both,  on  which  alone  the  Refinances  of  boti 
depend.  Since  it  is  weight  alone,  that  is  mat 
tei,  that  can  produce  Fre^ttn  in  inanimate  Bodies! 
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He  Newton,  Sehoi  Prop.  XL  lilt.  il.  i*/.  Edit. 
From  all  which  ic  is  plain  that  if  Bodies  be  ever 
fo  Perofe  and  fiU'J  with  Fluids  ever  fo  SiihtiU, 
yec  if  there  be  no  Fdcttities  without  matter  intirc- 
ly,  thcfe  Perofe  Bodies  mud  be  equally  hcavy^ 
with  the  mod  cooipat^  ones,  fiiice  the  Fluids 
requir'd  to  fill  thcfc  Pores  muft  be  equally  hea- 
vy wichtiiefoUd  Body,  ftnce  both  mud  contain 
an  equal  Quantity  of  matter  if  there  be  no  f^A- 
cuitia,  all  Fluids  refilling,  that  is  indeed  weigh- 
ing, in  proportion  to  the  Quantities  of  matter 
chey  contain.  If  therefore  there  be  no  K/f «/>/> j, 
all  Bodies  mud  be  equally  heavy,  which  being 
contrary  to  Experience,  there  is  aNeceffity  of  ad- 
mitting f^'acuitia,  to  account  for  the  Qiiezeo% 
Weights  of  Bodies. 


■-  L  A  W     If. 

^XJllT^HE  Changes  made  in  the  Mo- 
i  tions  of  Bodies  are  always  pro- 
portionalto  the  imprefs'd  moving  Force,  and 
axe  produced  in  the  fame  Diredion  with  tbac 
of  the  moving  Force. 

Effcfils  are  always  proportionable  to  their  deii' 
quale  Caufcs,  and  if  any  Degree  of  Force  pro- 
duce any  Degree  of  Motion,  a  double  Degree 
of  the  fame  Force  will  produce  a  Double  Degree 
of  Motion,  and  a  triple  a  triple,  and  fo  on ; 
ajsd  this  Motion  mud  proceed  in  the  fame  Di- 
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TcCtioa  with  that  of  the  moving  Force,  Hot 
from  this  only  the  Motion  arifes  ;  and  becaul 
by  the  former  Law,  Bodies  in  Motion  cannc 
change  theic  DireiSion  of  themfelves,  (o  thi 
liiilels  Tome  new  Force  alter  its  Courfc,  the  Be 
dy  mufl:  proceed  in  the  lame  Direction  wid 
that  of  the  moving  Force.  And  if  the  Bod' 
was  before  in  Motion,  the  Motion  ariHng  fron 
this  imprefs'd  Force,  if  in  the  Oime  Dirci^ion 
does  fo  much  incrcate  the  former  Motion ;  if 
has  a  contrary  ,Dire(^ion,  it  deflroys  a  parte 
(he  former  Motion,  equal  to  that  which  is  iiij 
prefs'd :  when  it  has  a  Oiiedion  oblique  to  thai 
of  the  former  Motion,  ic  is  either  added  to,  oj 
fubflradlcd  from  the  former  Morion,  accordid^ 
as  the  Motion  arifing  from  a  Compofition  m 
thetctwo,  is  determin'd. 

Corollary. 

jS  XIV.  Hence  ic  is  evident,  that  in  the  preJ 
fen;  Conftitution  of  things,  there  can  be  no  per- 
petual Motion.  By  a  perpetual  Motion,  f 
mean  an  uninterrupted  Communication  of  the^ 
fame  degree  of  Motion  from  oiie  part  of  Mat^ 
ter  to  another  in  a  Circle  :  not  as  Bodies  put  in 
Motion  do  for  ever  continue  in  the  iamc,  but? 
info  far  as  they  are  rcfifled  or  ftopd  by  other' 
Bodies,  but  a  Circulation  of  the  fame  quantity'" 
of  Motion,  fo  that  ic  perpetually  return  undi-' 
mipifti'd  upon  the  /'■/?  Mevcr.  For  by  this 
Law 
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Law,  the  Motion  produc'd  is  but  proportiona- 
ble to  the  generating  Foice;  atid  all  Motions 
on  this  Globe  being  pcrform'd  in  a  relilting 
Fluid)  v/£.  the  Air,  a  confidcrablc  (juancicy  of 
llie  Motion  muft  be  fpenc  in  the  Communica- 
tion, on  this  medium,  and  confcquently  it  is  im- 
pofliblethe  iame  Quantity  of  Motion  Ihoutd  re- 
turn undiminiflied  upon  the  Jirfi  ^Mover,  which 
is  neccfiary  toward  a  perpetual  Motion.  More- 
over, the  Nature  of  Material  Organs  is  luch, 
that  there  is  no  avoiding  a  greater  or  leffer  de- 
gree of  Fridion,  though  the  Machin  be  foc- 
mcd  according  to  the  exadcfl  Principles  of  Geo' 
metrj  and  VJechanicks,  there  being  no  perfe<3 
congruity  norcxad  fmoothnefs  inNarure;  the 
manner  of  the  Cohcfion  of  Bodies,  the  fmalt 
proportion  the  Iblid  Matter  bears  to  the  vacui- 
ties in  *em,  and  the  Nature  of  the  conftituent 
Particles  of  Bodies,  notadmittingthe  ftme.  lie- 
fides,  how  very  imperfci^  out  moil  finilhed  Me- 
chanick  Performances  are,  a  very  ordmary  Mi' 
crefcofe  will  eafiiv  difcover  Now  chcfe  things 
muft  very  confiderably  diminish  the  communica- 
ted Force, fo  that  it  is  impoHiblc  there  Ihoud  be 
a  perpetual  Motion,  unlcfs  the  communiated 
Force  were  fo  much  greater  than  the  Genera- 
ting Force,  as  to  recompencc  the  diminution 
^e  therein  by  all  cheie  Caufcs,  lb  that  the 
prets'd  Motion  may  return  undiminiili'd  to 
"rft  Mwer.  But  that  being  contrary  to  this 
it  is  cleat,  that  the  Motion  mull  con- 
G  cinually 
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tinually  decrcafe,  till  it  at  lad  (lop.  and  confe- 
qucndy  there  can  be  no  perpetual  Motion  in  the 
prefcnt  State  of  Things. 


LAW     II. 

§  XV. "D  E PULSE  or  Readion  is  always 
j[x  c<iual  to  Trnpulfe  or  Adion,  or  the 
Adlion  of  two  Bodies  upon  one  another  is  al- 
ways equal,  but  with  a  contrary  Diredion.  i.  r. 
The  fame  Force  with  which  one  Body  ftrikes 
upon  another,  is  returned  upon  the  firll  by  that 
other ;  but  thefe  Forces  are  imprefs'd  with  con- 
trary Diredions. 

Whatever  prcflcs  or  draws  another,  is  as 
much  prefs'd  or  drawn  by  that  other;  if  one 
prefles  a  Stone  w- ith  his  Finger,  the  Stone  preflcs 
his  Finger  again.  If  a  Horfe  draw  forward  a 
Stone  by  a  Rope,  the  Stone  docs  equally  draw 
back  the  Korfc,  for  the  Rope  being  equally  di- 
{lended  both  ways,  adt  upon  both  equally.  If 
one  ftrike  an  Anvil  with  a  Hammer,  the  Anvil 
flrikes  ihc  Hammer  wich  equal  Force.  The 
Steel  draws  the-  Magnet  as  much  as  the  Magnet 
docs  the  Steel,  as  is  evident  by  making  both 
fwim  in  Water;  fo  in  pulling  a  Barge  to  Land 
by  a  Rope,  the  Bank  pulls  the  Barge  as  much 
as  the  Barge  does  the  Bank;  and  in  thede(cenc 
of  heavy  I3odics,  the  Stone  attracts,  the  Earth 
as  much  as  the  Earth  dees  the  Stone;./. f.  the 

Earth 
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Earth  gravitates  toward  the  Stone,  is  much  as 
the  Stone  does  toward  the  Earth.  And  the  Motions 
produced  by  both  thefe  Gravitations,  are  equal 
ifii  both,  only  the  Stone  is  altogether  inconfide- 
tdblc,  in  refpeca  of  the  Bulk  of  the  Earth,  and 
conftqucntly  the  Velocity  of  the  Fiirth's  Moci* 
on  toward  the  Stone  is  inconfiderablc,  in  re- 
fpefi  of  the  Stone  s  Motion  toward  the  Earth, 
and  theVeTofe  the  Motion  of  the  Earth  towaird 
the  Stone  is  infenfible.  Arid  Univerfally  in  all 
the  AdJions  of  Bodies,  if  a  Body  ac5  on  ano- 
ther, and  change  its  Motion  any  mannet  of 
way,  that  other  will  make  the  fame  Change  in 
the  Motion  of  this  Body  with  a  contrary  Oirc- 
<9ioh.  to  that  by  theO  Adions  there  are  made 
eqtiarCliangeS,  not  of  the  Velocfties  but  of  the 
Motion,  for  the  Changes  made  on  the  Veloci^ 
ties  in  contrary  Dired^ions,  are  in  a  reciprocal 
Jjroportion  to  the  Bodies. 


C  i  CoriU 
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Coroliary  i. 

S  XVr  If  a  Body  A,  fcc  impell'd  by  two 
di^renc  Forces,  one  in  the  Diredion  A  B,  with 
the  Velocity  M ;  another  in  the  Oiredlioa  A  Cp 


with  the  Velocity  /^,  make  A  B  to  A  C,  is  M 
to  W  compleatthc  Paralelogram  A  BCD.  the 
Diagonal  of  which  is  A  D.  The  Compofitioii 
of  both  the(c  Forces  will  make  the  Body  de« 
Ictibe  the  DiagonjI  A  D,  and  in  the  fame  time 
as  it  would  have  defcribcd  either  of  the  Sides  ; 
for  bccaufe  the  Force,  whofe  Velocity  is  N, 
zSts  in  the  Diredion  AC,  parallel  to  B D,  ic 
will  tioc  in  the  lead  hinder  or  dcftroy  the  Ve- 
locity in  the  other  Force,  by  which  it  tends  to 
the  Line  B  D.  Wherefore  the  Body  will  reach 
5  Din  the  fame  time,  whether  the  Force,  whofe 
Velocity  is  N,  be  imprefs'd  or  not,  and  there- 
fore in  the  end  of  this  time  it  mud  be  found 
fomer 
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{bmewhere  in  B  £),  ia  like  manner,  the  Force, 
whofe  Velocity  is  as  M,  ai33  in  the  Dircdiion 
jiB,  parallel  to  CD,  and  therefore  will  noc 
hinder  the  Velocity  in  the  other  Force  in  pro- 
ceeding to  CD,  and  the  Body  will  reach C  D  m 
the  fame  time,  whether  the  Force,  whole  Ve- 
locity is  M,  zfX  or  noc,  and  conlequcntly,  in 
the  end  of  the  fame  time,  it  mufl  be  tbmewherc 
in  C  D,  but  ic  cannot  be  found  in  B  D  and  C  D 
both,  but  at  the  Point  D,  therefore,  c^f. 

Coronary  i, 

S  XVIt.  From  thefe  Lqws,  and  iheif  necef^ 
{ary  Confequences,  all  the  Rules  of  Bodies  a(- 
cendingor  defcending  in  vertical  Lines,  may  be 
deduced,  as  alfo,  the  Rules  of  the  Congrefles 
and  Reflections  of  two  Bodies,  as  the  Giomtiers 
have  {hewn.  From  the  preceeding  Corollary,  the 
Method  of  compounding  and  refolving  Moti- 
ons in  any  given  Diredions  may  be  drawn,  for 
Example,  (fee  ih:  former  Figure)  the  Compofi- 
lion  of  the  diretS  Force  A  D,  of  any  oblique 
ones,  fuch  as  4B  and  B  D,  as  alfo  (he  Relb- 
lution  of  the  dircd  Force,  into  any  oblique 
ones,  fuch  as  AB  and  B  D,  and  hkewife  the 
ratio  of  an  oblique  Force  to  move  a  Body,  to 
that  of  the  fame  Force  coming  with  a  perpen- 
dicular Diredlion  to  move  the  lame  Body;  for 
Example,  ifeethe  folIo<riKg  f/e-urf)  let  an  oblique 
force,  ^^  AC  b;-  imprel's'd  upon  the  Body  E 
C  }  in 
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in  C,  at  the  Point  CcrcSt  a  perpendicular  CD, 
and  from  A  let  fall  a  perpendicular  upon  C  D, 
and  another  upon  CS  ;  then  by  the  former  Co- 
rollary, the  Force  A  C  may  be  rcfolved  into  the 
two  Forces  A  D  and  A  B,  of  which  only  A  B 
has  any  Energy  to  move  the  Body  E ;  where* 
fore  the  oblique  Force  as  ^  C  is  to  the  fame 


1 


% 


Force  coming  with  a  perpendicular  Direction, 
as  ^  iS  to  ^  C,  or  as  the  fine  of  the  Angle  of 
Incidence  AB  to  the  Radius  AC.  The  fame  is 
true  of  the  Energy  of  an  oblique  Stroke  upon 
the  Body  E,  to  that  of  the  fame  ftriking  per- 
pendicularly. 

From  the  fame  preceding  Corollary,  it  fol* 
lows  that  if  a  Body  A  be  impell'd  or  drawn 
by  three  different  Forces  in  three  different  Di- 
redions  ^5,  AE,  AC,  Co  that  the  Body  yields 
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to  none  of  'em,  but  continues  in  ^quiUhrio^thtCt 
three  Powers  are  to  ene  another  as  three  right 
Lines  drawn  parallel  to  their  Directions,  and 
terminated  by  their  mutual  Concourfes.  If  W/> 
reprefent  the  Force  by  which  the  Body  A  is  im- 
peli'd  from  A  to  B,  then  will  the  fame  A  D  re- 


prefenc  the  contrary  equal  Force,  whereby  it  is 
impeU'd  from  A  to  D.  But  by  the  former  Co- 
rollary a  Force,  ^s  A  D  impelling  from  AtoD 
is  equipollent  to  two  others,  ading  in  the  Dirc- 
dions  AC,  AE,  to  which  the  other  impelling 
from  A  to  t?,  is  as  /4  D  to  A  C,  and  .-^  £  or  C  D , 
refpedively.  So  likewifc  vxo  Forcca  ading  in 
the  Diredions  ^C,  A  E,  and  being  cqiiipoUcnc 
to  the  Force  Ading  in  the  Diredions  A  D,  from 
A  to  D  will  be  to  the  Force  ading  according  co 
the  Diredion  A  D,  from  A  to  D,  as  A  t\  A  R 
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to  j^  D;  and  therefore  the  Forces  adiDg  in  the 
bircdions  A  C  and  A  E,  and  equipollent  to  the 
Force  av^ing  in  the  Diredion,  AD  are  to  this 
Force  ading  in  the  Diredion  AD,  z^AC^A  E^ 
or  Cd  to  aD,  that  is,  if  a  Body  be  urg*d  by 
three  different  equipollent  Powers  in  the  Dire* 
dions  AB,  AC^  AE,  thefe  three  Forces  fhall 
be  to  one  another  ^s  A  D,  A  C,  CD  refpedive^ 
ly,  q,  e-  d.  and  t'>is  fingle  Propofition  is  the 
Foundation  of  all  the  Mechanicks,  as  (everal 
Geometers  have  exprefly  ihown ;  fo  that  it  is 
plain,  thc(e  three  Laws  do  virtually  comprehend 
all  the  Rules  of  Mechanifm,  and  confequcntiy, 
if  any  appearance  contradid  thefe  Laws,  or 
their  neceflary  Confequences,  it  is  not  to  be 
Mechanically  accounted  for.  So  then  in  out 
future  Inquiries,  we  have  nothing  to  do  to  (how 
any  thing  is  Tmmechanical,  or  not  accor^ling  to 
the  eflablifh'd  Laws  of  Nature;  but  clearly  to 
evince,  that  it  concradids  Tome  of  the(e  Laws 
pr  their  Corollaries. 


CHAP. 
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CHAP.    II. 

Of  AttraBion  or  GrAVtumn  in  'Bodies,  and 
an  account  of  fome  of  the  Appearances  of 
Mature,  from  this  Principle  and   theje 
^^  Laws  now  eftablip)ed. 

^^XVni.  T  TAving  thus  explain'd  the  Laws 

X  J.  thatuninterrupted  Nrffw/'fcon- 
ftantlypurfucsinbringingaboutherPurpofesand 
Effefls.  1  come  in  the  next  Place  to  apply  tliefe 
to  the  mod  fimple,  uniform  and  regular  Afpear- 
Mces  that  have  as  yec  been  obferv'd  ;  and  thefe 
arc  the  Motions  of  the  Ccleflial  Bodies.  Many 
repeated  Obfervations,  and  almoft  every  finglc 
^ffcarance  of  rhefc  Bodies,  evidently  demon- 
flrate  them  to  revolve  in  Curw  Linn,  and  there- 
fore by  the  ift  Law  to  be  drawn  out  of  their 
redilinear  Courfe,  by  (bme  extrinfic  Force  add- 
ing on  them.  Let  us  then  enquire  how  ic 
comes  about,  that  thefe  Bodies  do  perfeverc  in 
their  Motions,  and  do  conftantly  move  round 
in  the  fame  Tradls,  without  making  the  lead 
Deviation  f  Now,  that  can  happen  but  one  of 
thefc  two  ways,  viz..  Either  by  the  Force  of 
fomc  CtUfiial  Fluid  (calld  a  f^ortex)  which 
carries 'em  about,  or  by  lome  Retentive  Central 
Farce  which  hinders  'em  from  running  out  in 
ftrait  Lines,  when  they  are  once  put  in  Motion 

by 
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by  the  Fingers  of  him  who  fram'd  this  marvel- 
lous Mjchin  of  a  World. 

S  XIX.  In  order  to  account  for  the  CeUfiidl 
Appearances,  Des  Cartes  fuppofes  the  Matter  of 
this  Univerfe  to  have  been  ^t  firfl  divided  by 
Almighty  God,  into  innumerable  little  equal 
Parts,  each  endowed  with  an  equal  Degree  of 
Motion,  both  about  its  own  proper  Center,  and 
feparately  among  themfelves,  fo  as  to  conflitute 
a  Fluid ;  as  alfo  that  feveral  Colledions  of  thefe 
Parts,  were  endowed  with  a  Motion  about  dif- 
ferent Points  (at  equal  Diftances^  as  common 
Centers,  fo  as  to  compofe  different  f^crtices,  and 
that  thefe  Parts  being  made  round  by  fuch  in- 
teftine  Motions,  did  produce  Globules  of  dif- 
ferent Magnitudes,  which  he  calls  the  Matter 
of  his  fecond  Element ;  as  alfo  that  the  fmall 
Rafpings  and  Filings  of  the  Angular  Points  of 
thefe  Globules  driven  violently  many  different 
ways,  did  make  up  the  Matter  of  his  firft  Ele^ 
ment ;  and  feeing  there  wou'd  be  more  of  this 
firfl  Element  than  was  fufficient  to  fill  the  Vacui- 
ties between  the  Globules  of  the  fecond  Element, 
he  fuppofes  that  the  remaining  part  wou'd  be 
driven  toward  the  Centers  of  the  Cortices,  by 
the  Circular  Motion  of  thefe  Globules^  which 
did  for  that  realbn  recede  from  it ;  and  being 
there  amafs'd  in  a  Sphere,  wou  d  in  the  Center 
of  every  Fortex  produce  a  Body  like  the  Sun; 
fhat  the  Sun  being  thus  fram'd,  and  moving 
about  its  own  Axe  with  the  Motion  of  the  relt 
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of  the  Matter  of  the  Vortex,  wou'd  ncceflarily 
throw  out  fome  Parrs  of  its  "^  acrcr  through 
the  Vacuities  of  the  Glo-ules  of  the  ff^cond  Ele^ 
menff  which  conftitute  the  Vortex,  efpecially 
at  thefe  Places  which  are  diftanc  from  its  Pohs^ 
receiving  by  thefe  Voles  as  much  as  it  lofcs  about 
thc.£r///>r/Vjt',  and  by  this  wou*d  be  able  to 
carry  round  with  it  thefe  Globules  which  are 
neateft,  with  the  greateft  Velocity,  and  the  rc^ 
morer  with  a  left;  and  that fo of  nccelfiry  thefe 
Olobules  that  are  neareft  the  Center  of  the  Sun 
would  be  lead,  for  were  they  greater  or  equal, 
they  wou  d  by  reafon  of  their  Velocity,  have 
a  greater  centifrugal  Force,  and  therefore  recede 
from  the  Center.    Now  (hou'd  it  happen  that 
any  of  thefe  Sun-like  Bodies  in  the  Centers  of  the 
fever al  Vortices  fhoud  be  fo  incruftated  and 
weaken  d,  as  to  be  carried  about  in  the  Vortex 
of  the  true  Sufi^  if  it  were  of  lefs  Solidity,  or 
lefs  capable  of  Motion  than  the  Globules,  to- 
wards the  extremity  of  the  Solar  Vortex,  then 
it  woud  defcend  toward  the  Sun,  till   it  met 
with  Glohuks  of  the  fame  Solidity,  and  capable 
of  the  fame  Degree  of  Motion  with  it,  and 
being  fixt  there,  it  wcu'd  for  ever  be  carried 
about  by  the  Motion  of  the  Vortex^   without 
either  approaching   to,    or  receding  from  the 
Sun,  and  lo  become  a  Planet.    Suppofmg  this 
true  then,  we  may  imagine  our  Sy^cm  to  have 
been  at  firft  divided  intofeveral  Vortices,  in  the 
Center  of  which  was  a  lucid  fphcrical  *ody, 
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and  that  (bme  of  thcfe  being  gradually  incru- 
flaced,  were  fwallow'd  up  by  others,  more 
powerful  and  bigger,  till  at  lall  they  were  ail 
deftroycd  and  carried  away  by  che  biggefl  Se/ar 
Vortex,  except  fomc  few  that  were  thrown  oC 
in  riglit  Lines  from  one  f^erttx  to  another,  a 
became  Ccmtts.  Hence  it  appears  according 
this  Sjfiem,  that  the  PUmts  that  are  neateft  tl 
Sun,  are  leaft  folid,  which  is  Dcs  Cartes's  Re: 
(on,  why  the  ^oon  (hows  always  the  fame  Fai . 
to  us,  becaufe  that  Hemifphere  that  is  oppoflte 
to  the  Earth,  is  fbmewhat  more  folid  than  the 
other.  As  alfb  that  the  Matter  of  the  firfl  Elt^ 
mcnt,  which  makes  up  the  Body  of  the  Sm 
moves  with  greater  Velocity  the  Parts  of  tfa 
Vortex,  and  the  Bodies  fwimming  therein,  thi 
are  nearell  it,  than  thofe  that  are  remocej 
which  is  the  Reafon  why  the  fU'^tts  next  the 
Sun,  finiOi  their  I'eriods  fooner  than  thole  thai 
ate  more  remote ;  and  that  thefe  VUmts  move 
about  their  G^x\Axes,  becaufe  they  weteSiu 
lihy  lucid,  and  revolving  Bodies  before. 

S  XX.  Now  not  to  mention  the  many  Di  _ 
fe<asin  the  Mechanical  Production  of  this  imaj 
ginary  Syflem,  I  fliall  only  take  Notice 
the  known  Cclefihl  Appearances  it  contradidtsj 
and  the  Abfurdicies  wou'd  follow,  tlio'  wefliouV 
allow  the  Author  all  that  he  wou'd  have  grant* 
ed.  And,  i.  It  is  certain  that  a  ^erff;¥produc'di 
by  the  Revolution  of  a  Sphere,  about  a  giv'n 
jixiSi  wou'd  be  propagate^!  ttt  infrtititm,  \l  no- 
thing 
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thing  did  hinder  ic ;  and  feeing  there  mud  be 
as  many  fuch  Cortices  as  chete  are  fixt  Scars, 
one  f^ortex  wou'd  neceflanly  run  into  another, 
and  every  Particle  wou'd  be  a^ed  by  a  Motion 
compounded,  of  the  Motions  of  all  the  Certtrat 
Spares,  which  is  abfurd,  and  contrary  to  that 
Condancy  and  Limitation  observable  in  the  Ce- 
leflial  Appearances,  i.  Since  the  Motion  of 
the  Parts  of  the  f^erticcs  neareft  the  Center  is 
fwiftet  than  chat  of  the  more  remote,  they  will 
pre(s  upon  the  exterior  Pates,  and  thereby  per- 
petually communicate  fomc  part  of  their  Moti- 
on to  chem,  and  therefore  thefe  interior  Parts 
of  the  Vertex,  will  be  continually  lofing  rome 
part  of  clieic  Motion,  which  never  being  re- 
(lored,  thefe  Parts  muft  gradually  move  flower, 
titi  at  laft  the  Motion  is  quite  dcflroy'd.  3.  Ac- 
cording to  this  Hifotitjis,  each  PUmt  is  of  the 
lame  Denfity  with  the  Parts  of  the  P'erttx  in 
which  ic  fwims,  and  is  govern'd  by  the  fame 
Laws  of  Morion,  and  is,  as  ic  were,  only  coi> 
cretcd  Parts  of  the  Fortex  :  Now  the  times  of 
the  periodical  Motion  of  Bodies,  carry'd  abouc 
by  a  f^ortcx,  are  in  a  duplicate  proportion  of 
the  Diftances  from  the  Center ;  whereas  the 
Squares  of  Times  of  the  periodical  Morions  of 
the  Fiitnits,  are  as  the  Cubes  of  the  Diftan- 
ces from  the  Center,  and  conlequently  the  PU- 
ntts  cannot  be  carry'd  about  by  a  Vor.ix  4-  If 
a  foTtex  run  out  in  infinitum,  then  a  Body 
carry'd  round  by  it,  wou'd  certainly  defcribe  a 
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perfcdl  Circle,  unlefs  fomething  (olid  did  hin- 
der it)  and  therefore,  the  greater  Diftance  there 
were  bervvecn  thefc  folid  Bounds^  or  the  lat^ 
ger  the  Rafon  were  which  contains  the  Fcrtex; 
in  refpe(9  of  rhe  OrHt  of  the  Body  carrycd 
about  in  it,  the  nearer  wou'd  this  Orbit  ap-^ 
proach  to  a  t  ircle,  /  e  The  Excenrriciry  pf  the 
Planets  nearefl  the  Sun,  would  be  left  thaii  that 
of  thofe  more  remote,  the  contrary  of  which  is 
true,  for  that  of  Mercury  is  greater  than  that  of 
Saturn  Moreover,  fmce  t'e  '  lanets  in  this  ^(?r- 
tex  wou'd  ncccfl'arily  move  in  Orbits  nearly 
fimilar  to  that  of  the  fides  of  the  containing 
Bafon  it  wou'd  follow  that  the  Aphelia  of  all 
the  Planets  feen  from  the  Sun,  wou'ci  be  directed 
towards  the  fame  fixt  Stars  :  but  this  too  is 
contrary  to  Obfcrvation.  Likewifc  the  Marrei! 
of  tlK  rortex  (as  of  every  fluid)  when  bound 
up  within  ftraic  Bounds,  mull  ncccllarily  move 
faftcr  than  when  enlarged  in  a  wid- r  Channel; 
i  e  The  Sun  (ccn  from  the  Earth,  mud  feem 
to  move  faftcr  in  the  beginning  of  f^ngo,  than 
in  the  beginning  of  Pifccs,  which  contradicSts 
Experience  5.  A  Hody  carry 'd  about  in  a  Vortex 
of  the  fame  dcnfity  w^ith  it,  wou'd  neccflarily 
dcfcnbe  a  Circle  ro  whofe  Plane,  the  Axis  pf 
the  central  Body  which  produces  the  Circula- 
tion of  the  Huid,  wou'd  be  perpendicular;  but 
there  is  not  one  Planet  to  the  f^iane  of  whofe 
Orbit  the  ^Ws  Axis  is  perpendicular  Laftlyi 
The  Comets  have  their  Orbits,  not  only  oblique, 
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but  fometimes  at  right  Angles  with  the  Plane 
of  the  Ecliptick,  fometimes  the  Courfe  of  thefe 
CM$ets  is  diametrically  oppofite  to  that  of  the 
SuH  s  they  perfevere  in  their  Motions  without 
any  change,  they  de(cribe  equal  Areas  by  a 
Rdi/ius  from  the  Smh  in  equal  times,  they  enter 
into  the  f^ortcx  of  the  Sitn,  all  which  is  impo(^ 
fible,  if  the  ScUr  Fortex  mov'd  round  with 
Force  fofficient  to  carry  thefe  vaft  Bodies  of  the 
FUnets  along  with  it. 

S  XXI.  This  Hyfothefis  is  fomevvhat  altered 
and  mended  by  the  famous  Mr.  Leibnitz^  he 
accommodates  it  better  to  the  Celeftial  Appear- 
ances, and  makes  it  agree  more  exadly  to  the 
Rules  of  Geometry.  He  firft  of  all  fhows,  that 
all  Bodies  which  in  a  Fluid  defcribe  a  Curve- 
Line,  are  mov'd  by  the  Fluid ,  for  of  them- 
felves  they  wou'd  defcribe  right  Lines,  and  no- 
thing but  the  Fluid  concurs  to  turn  ihem  out  of 
their  way.  He  next  (hows,  that  every  Planet 
is  carry 'd  about  by  a  Motion  compounded  of 
two  other  Motions,  'i^iz  an  Hiirmonical  Circu' 
/4f/tf»  of  the  carrying  Fluid,  and  ^Paracentrical 
Motion  of  accefs  to,  or  reccfs  from  the  Sun.  For 
undcrftanding  thcie  Terms,  we  muft  obfcrvc 
that  the  P Unct s dQiaxhz  Areas  by  a  Radius  from 
the  Sun,  proportional  to  their  times-  Now  the 
Fluid  that  carries  the  Planets,  muft  of  neceflity 
circulate  fo  as  to  produce  this  cffed,  which 
cannot  be  done  othcrwifc,  than  by  fuppofmg 
inttunKrable   conccntrical  Orbs  of  exceeding 
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thinnc(s  to  make  up  the  f^ortex,  every  one  of^ 
which  has  its  own  proper  way  of  Qrculacioni 
viz.  tho(e  Orbs  that  arc  neared  the  Sun  ciicuf^ 
late  fafteft,  and  the  Velocities  of  the  Circulai 
tions  are  every  where  reciprocally  proportionaf 
to  th'  DiAanccs  of  the  rcfpedive  Orbs  fron 
the  Sun,  which  will  neccflarily  make  the  Ph/tei 
ia  whatever  part  of  f^ortexit  is,  defcribc  equal 
jireas  in  equal  Times ;  for  thefe  Area's  are  in  a 
compounded  proportion  of  their  Radii  or  Di> 
(lances  from  the  6un,  and  a  reciprocal  propor- 
tion of  the  Arches  or  Lengths  of  the  Circul* 
tions,  which  in  this  cafe  will  make  a  propottioa 
of  equality,  and  this  Law  of  Circulation  of  tha 
Vartex  he  calls  Harmonical.  The  Faractntriui 
Motion  is  compounded  of  two  others,  viz.  th^ 
Exctt^ofj  Impreflidn  of  the  Harmenicd  CircuUi 
tion,  whereby  all  Bodies  moving  in  a  Cmve{ 
endeavour  to  tecedi:  from  the  Ctnttr  by  th^ 
Tungint,  and  the  Attradion  of  the  Sun  or  th 
Gravitation  of  th<.'  PUntt  toward  it ;  and  th 
MrXe/^ff;Vi  is  of  Opinion, ariies  from  an  Impulii 
communicated  by  the  Circulating  Fluid.  Now 
fmce  the  Plamts  more  in  Ekiptick  Orbits, 
one  of  whofe  foci  the  Sun  is,  and  by  a  Radiu 
from  the  Sun  defcribe  equal  Area's  in  equal 
Times,  which  no  other  Law  of  a  Circulaiin| 
Fluid,  but  the //j^Mioff/fj/ Circulation  can  ae 
count  for,  we  muft  find  out  a  Law  for  the  Pti^ 
raceniricd  Motion,  that  may  make  the  Orbie 
EUifiick.  The  £xcu(fcrj  irapreliion  of  the  Cw 
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^iBacug  Fluid,  wou'd  throw  off  the  PUmt  from 
the  Center  by  the  Tangent.  Wherefore  the  At- 
ctai^on  of  ttie  Sun,  or  the  Gravitation  of  the 
PUoets  tov/irds  it,  muft  be  fufficicnt  to  dcflroy 
this  Effe<a ;  and  befides,  lo  make  them  move 
in  Elliftick  Orbits,  which  cannot  be  brought 
abouc,  unlets  this  Anradion  or  Gravirarion  be 
reciprocally  as  the  Squares  of  the  Diltances  from 
the  Fecui,  which  is  the  Sum  of  Lcihnitz's  Do- 
drine  upon  this  Head. 

fXXII.  But  even  this  Account  of  the  Cclc- 
(bal  Motions  is  both  precarious  and  ioJufflci- 
enc,  for  thele  Reafons.  i.  The  Cemtts,  as  was 
formerly  faid,  have  their  Orbits,  fome  of  thera 
very  oblique,  nay,  fometimes  at  right  Angici 
with  the  Zodiak,  and  fomecimes  the  Cour(es  ^ 
thcfe  Comets  are  quite  contrary  to  that  of  thr 
Planets  -.  Now  the  Comets  deicribing  about  tbd' 
Snn  Areas,  proportional  to  the  times,  muft  b^ 
carry'd  about  by  a  HarmonicAlly  circulating 
Fluid,  as  welt  as  the  Planets,  and  thus  we  IbouR 
have  Menkes  contrary  to  yortices,  which  is  vei  ^ 
ab{urd.  1.  This  SuppoCcion  is  not  only  utf^V 
reatbnable,  but  di(agreeab!e  to  the  unifornt' 
Simplicity  of  Nature :  nor  is  there  any  thing  tii^ 
the  Motions  of  the  Heavenly  Bodies  lb  difficult 
to  explain,  as  this  very  Hypothefis,  which  is  inM, 
troduc'd  CO  account  for  them.  Befidcs,  3.  \tC 
equable  Motion,  the  Times  are  always  as  th^ 
.  Spaces direiSIy,  and  theVelocitiesreciprocafly^^ 
'  Dtft  in  a  Qrctilar  Motion,  the  Spaces  in  ooc  Re- 
D  volutiori 
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volution  arc  as  the  Radii,  and  in  an  Harmenict 
Circulation,  the  Velocities  are  as  the  Rsdii  xt 
ciptocalty,  and  therefore  the  periodical  TinM 
of  a  Fluid  circulatitij^  f/armemejUy,   are  in  lb 
Duplicate  Proportion  of  the  Radii.    Now  t)l 
periodical  Times  of  the  Ptumts,  are  in  Se{quii 
plicate  Proportion,  and  not  a  DupHcate  Propoij 
tion  of  the  Diftanccs  from  cbc  Center  or  i^Radi 
and  confequently  the  Phmts  cannot  be  carri 
about  by  an  Hatmomcdl-j  circulating  Fluid.  X( 
this  it  may  be  aofwet'd,  thar  this  Hatmonici^ 
Circulation  is  not  continued  from  Mtrsury  m 
Saturn,    but  is  incermpted,   and  rcnclies  onlv 
from  Mcrcurya  Ferihcliurn  to  his  Aphil'mm,  an 
there  breaks  off,  and  begins  again  at  yemd 
Ttrihdium,  and  reaches  to  her  AplKlium,  and  | 
there  again  interrupted,  and  to  on  through  cb 
Tv'holc  Syftcm  of  PUntts  -.  But  what  a  ghafti 
and  unHghtly  kind  of  Deformity  there  wottl 
happen  OB  this  SoppofitioB.-  Everyone  mayei 
fily  lee,  this  is  not  like  the  uniform  and  ftmpi 
Meafurcs  of  Nature.    Befides,  the  Cemrtj  vat 
ting fotuard  in  the  Ztdhck,  pafs  through  a 
theU:  Chatms  and  InterAices.  and  noiwithUam 
ing,  move  in  the  fame  manner,  as  if  they  \ 
flu-ried  by  a  Fluid,  circulating  fUrmanieaUy  ^ 
«rding  to  fomc  uniform  Law,  ncithec  dothd 
Appearances  ihew  the  leafl  Sutpicion  of  chi 
Interruptions. 

S  XXIII.  It  being  thus  provd,  that  the  <_, 
lefliai  Bodies  do  not  revolve  by  the  means  i 
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any  circulating  Fluid,  chey  mud  be  kept  in 
their  Orbits,  by  fome  AttraWvf  Power  in  the 
S'lM,  or  by  (ome  gravitating  Power  in  them  t(H 
wards  him,  which  is  the  lame  thing,  (ince  it 
muft  be  mutual  by  the  third  Law     This  Gra- 
vitating or  Attrading  Power  of  the  great  Bo- 
dies of  the  Univerfe  towards  one  another,  fome 
Philofofhers  endeavour  Affch.inkallj  to  accounc 
for,  from  the  A<5lionofaSubti!eMatter,  which 
riolemly  whirling  round  the  Sun  in  general,  the 
Sarthznd  the  reft  of  ihc  PUmtit  in  particular^ 
and  acquiring  thereby  a  Power  of  receding  from 
the  Center,  impels  Bodies  cowards  that  Center 
about  which  the  ftrongeft  Circulation  is  made ; 
or  being  driven  with  an  immenfe  Velocity  in 
right  Lines  according  to  all  poiiibtc  Directions, 
irfipels  the  Body  according  to  the  Diredion  of 
chat  pact  of  this  Subtile  Fluid,  which  is  leaft  j 
rcfifted  by  the  interpofition  of  otiicr  Bodies  J 
And  thus,  not  only  Bodies  within  the  Sphere  df  1 
the  E.mh's  Activity  are  impetl'd  towards  it,  brf 
alfi>  the  FUnets  do  gravitate  cowards  the  Sum 
but  without  entering  iuto  the  particular  manna 
of  the  Explication  of  Gravitation  according  t<B«j 
this  Scheme,  there  be  two  or  three  ObjedioMj 
^ainft  all  the  poifible  Accounts  of  Gravity  ibI 
partkolar,  or  Graviratioti  m  general  from  thi^J 
Circulation  of  a  Subtile  Matter,     i.  It  is  id^J 
poflible  from  the  firfl  Part  of  this  Hf^ethfis,  I 
account  for  Bodies  gravitating  towards  3  Point 
r  tlie  Motion  (inaqm  vtrfum  in  a  great  Citcfc 
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of  the  Sphere,  which  is  alledged  to  lalve  thi 
Di0iculcy,   is  a  Comtadidion  to  Nature,  ni 
fuch  thing  being  either  conceiveable  or  poflible 
i.  It  is  impoflible  to  explain  whence  the  Cir>^ 
cular  Motion  of  this  fubtilc  Fluid  comes,  there 
mull  be  concciv'd  another  Tubtile  Fluid  moving 
after  (bnie  certain  manner  to  produce  the  Mo 
cion  of  that  Fluid,  which  is  the  Caufe  of  Gn 
vity,  and  lb  on  in  iitfi/iitam,  or  clfc  wc  roul 
admit  its  Motion  without  any  Caufe,  which  ^ 
harder  to  conceive  than  Gravity  it  ielf.   9.  Thai 
Matter  which  is  the  Caufe  of  Gravity,  or  bj| 
whote  Motion  it  is  produc'd  in  all  the  poflibS 
Mechanic-d  txpikations  thereof,  mufl:  be  witi* 
out  Gravity  which  is  abfurd.Mattcr  being  ever 
wheitinreafon  to  be  ftippos'd  of  the  fame  uoi| 
form  Nature,  and  its  Gravity  to  be  always  ptr 
porctonal  to  the  Quantity  of  its  folidMals  F< 
fince  all  the  Bodies  we  can  make  Obfervatioi 
upon  arc  heavy,  as  well  as  extended  and  imp* 
nctrable,  it  is  reafoiiablc  to  conclude  fo  of  i 
Bodies  whatfbevcr,  elfc  aWl/mverjal  Prspcrti 
in  Philofophy  mufl.  be  given  up:  And  therefoi 
it  is  Abfurd  tofuppofe  (here  are  ibmc  Poitioi 
of  Matter  without  that  Quality  which  ever] 
Portion  of  Matter  wc  can  make  Obl'crvatioi 
on  has     4.  Bodies  from  the  Impuite  of  a  FIi 
can  only  gravitate  in  proportion  to  their  Surl 
CCS,   and  nut  according  to  their  Quantity  1 
Matter,  which  is  contrary  to  txpcicnce;  f< 
Me  find  all  Bodies  gravitate  in  proportion 
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their  Solidities,  u  e.  their  Quantity  of  Matter  ; 
And  tho'  this  Difficulty  may  be  remov'd,  by 
fuppofing  Bodies  to  confift  originally  of  Cy/>- 
ders  of  infinitely  fmall  Bafcs,  for  on  fuch  a  Sup- 
pofition,  thefe  Cylinders  woud  be  to  one  ano- 
ther as  their  Surfaces,  their  Baffs  being  nothing, 
and  confequently,  the  Gravities  of  Bodics,\vhich 
by  the  Action  of  this  fubtiie  Fluid  are  as  their 
Surfaces,  wou'd  be  alfo  as  their  Solidities,  /.  e. 
the  Quantities  of  Matter  they  contain,  fince 
the  Surfaces  of  the  original  Particles  of  l^p  .ies 
are  as  their  (olid  Contents  Yet  this  is  fo  very 
hard  a  Pofiuku,  to  require  Bodies  to  be  diverfi- 
fied,  only  by  the  Lengths  of  tlieir  primitive 
condituent  Cylinders,  that  I  can't  fee  how  it  can 
poffibly  account  for  all  the  varieties  of  Colours, 
Taftes  and  Smells,  and  other  fenfible  Qualities 
of  Bodies  which  arlfe  from  the  Diverlitie  of 
the  Texture  and  Figure  of  their  cbnflituent 
iParts.  But  that  which  m  my  Opinion,  over- 
throws all  (uch  Mcchiinicd  Accounts,  however 
artfully  contrived,  is  thar^  ^.  There  fcems  to 
be  neceflary  toward  a  full  Explication  of  the 
Appearances  of  Nature,  fcveral  different  Con- 
ditions of  this  Univerfal  Law  of  Gravitatio}?^ 
which  cannot  be  Mechanically  explained,  wicliouc 
fuppofing  different  Syflems  of  ihis  Huid,  to 
move  after  different  Manners,  and  according  to 
different  Laws,  which  will  neither  accord  rafily 
together,  nor  feem  like  the  Limitations  and  Sim- 
plicity of  Mature.    That  there  arc  different 
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Oinditions  of  rlic  Univerlal  Law  ol  Graviwm 
necefliirily  to  be  luppos'd,  feems  evident  fra 
the  Nature  of  Light,  as  Sir  /(aac  Neirten  I 
explain'd  it  from  ceitain  Experiments ;  and  thei 
are  other  Appearances  in  Nature,  that  teem  i 
require  Conditions  different  from  that  whicj 
governs  the  Motions  of  the  Celeftiai  Bodiej 
and  caufes  the  inflexions  of  the  Light,  a&  (hal 
be  afterwards  fliown.  Now,  to  account  Mii 
chaHicaHj  for  thefe  different  Conditions  of  tl» 
General  Law  o^  (JravitMien,  there  muft  of  ne 
ceffftybe  iuppos'd  various  and  different  Syftei 
of  this  fubtile  Fluid,  which  looks  a  little  odd 
efpecially  if  we  confidcr,  that  is  not  as  yC 
known  how  many  and  how  different  thefe  Sy 
flems  mufl  be  fuppos'd,  to  account  for  all  ih 
various  Conditions  of  this  General  Law, 
may  hereafter  be  diicoveted  nccefiaty  to  ex 
phinthe  various  Appearances  of  Nature.  6.  Lalt 
iy,  this  whole  Affair  is  more  Naturally  an 
Simply  to  be  accounted  for  from  Principles  no» 
to  be  laid  down. 

Corollary. 

^  XXIV.  From  what  has  been  faid  it  appeai 
that  the  Attradion  or  Gravitation  of  Bodies  vi 
ward  one  ano'her,  is  not  to  be  Mahamcai/yze 
counted  for,  and  fmce  it  has  beea  likewife  iliowfl 
that  the  PUntts  cannot  continue  their  Motioi 
in  their  Orbits,  without  the  Suppofuion  of  fu< 
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^^L.Aitr2dioa  ot  Gravicacion,  ic  is  evident,  [hac 
^^Ksmuft  be  a  Priaciple  impcei^'d  on  Matter  by 
^^Mt  Creator  o£  tbe  World  ;  ic  is  a  Principle  no 
^^^ws  eilential  to  Matter,  fincc  ic  is  the  iiource 
^^E  die  Origin  of  the  Ccleflial  Motions,  as 
^^|r /jCidf  Ns-rvtoti  has  dcnionAraced-    And  by  the 
^Trft  Law  of  Nacute  and  its  Corollaries,  no  kind 
of  MotioQ  is  elfential  to  Matter,  and  tlicietore 
Attradion  or  Gravitation  caunor  be  cHenttal  co 
M  i  it  is  not  a  Rcfult  from  the  Nature  of  Mat- 
ter, bccau(c  tiieeHicacy  of  Matter  is  communi* 
caced  by  immediate  Concadl,  and  it  caa  by  no 
means  ad  at  a  didancc  ;  for  wc  fee  an  Obje(2, 
becaufe  the  Light  re6ei^ed  from  chence  fltikes 
immediately  upon  our  Organs  of  Vifion,   wc 
{mcll,  bccaule  pares  ofthe  odorous  Body  touch 
the  Nerves  of  ouE  He/irils,  and  univerfaily  all 
the  oihcr  Natural  EHet^sof  Material  things  are 
perform'd  by  the  nicer  Impulte  of  one  Body  on 
another,  whereas  this  Toivcr  q(  Gravitation  at^s 
atallDiOances  vvubouc  any  Me^nm  oi  Inllru- 
menc  to  convey  it,  and  palles  as  far  as  the  Li- 
mits (if  any  (uch  there  arc)  of  the  Univetfc. 
And  aiits,  not  like  AleeJjjBJcal  Cauies,  accord- 
Jug  to  the  Quantity  oi  the  Surfaces  of  Bodies 
.which  icacis,  but  in  proportion  to  the  Quan- 
y  of  (olid  Matccr  which  thefc  Bodies  concain. 
(ides,  by  the  iiiil  Law  of  Nature,  Matter  is 
lircly  pallivc  in  its  Nature,  and  can  no  more 
1  to,  or  draw  other  Bodies  than  it  can  move 
fclX  ;  Uk^wifg.  fiippofing  this  Gravitation 
D  4  of 
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of  the  pares  of  Mactcr  coward  one  another  do 
ifttoy'd,  yet  fti!l  Matter  wou'd  be  the  fane  cx-l 
tended  loiid  Subftance  Moreover,  if  thorol 
were  but  one  indivifible  Parr  of  Matter  in  be*: 
ing,  it  could  not  be  faid  to  have  tliis  Propercyjf 
it  being  a  Relative  one.  and  having  ie(pe<3  onlyn 
CO  other  Parts  which  it  attradis ;  whereas  InipeJ 
nctrabiiity  or  any  other  of  the  clTenrial  Prbpetil 
ties  of  Matter  continues  with  it,  ev'n  when  itT 
becomes  indivifible.  On  the  other  Hand,  if 
the  whole  Quantity  of  Matter  now  in  bein^A 
Were  amafei  ih  together,  that  there  were  nci*> 
ther  Motion  nor  Vacuities  in  it,  (neither  ofi 
which  Suppofitions  imply  a  ContraditSion  ;  foD 
if  any  two  Particles  of  Matter  can  be  Co  coffi^ 
packed  as  to  admit  no  Vacuity  between  them^ 
then  it  is  no  contradidion  to  fuppofe  the  whoiel 
aggregatof  Matter  {6amafs'd,and  we  aredemoi^ 
ilrably  certain.  Motion  is  not  efleiitia)  to  Ma^ 
ccr)  then  the  whole  Mafs  would  either  be  witlwS 
out  this  Quality  of  Atinifion,  or  this  Quality 
would  be  abfolutely  ufelefs  or  without  Effe<^ 
which  is  much  the  fame  thing  in  an  adive  Qua-^ 
lity,  as  this  of  Attraeiion  is.  Laftly,  as  Mo-J 
tion  is  in  fome  Circumftances.  the  neceflary^ 
Effed  of  gravity  in  bodies,  and  in  other  Ciiw- 
cumftanccs  niuft  have  proceeded  from  an  ori*^ 
ginal  imprcfllon,  (as  in  the  prejtStiU  Motion  of' 
the  Planets  along  their  Tangents)  and  yet  is  ofi 
the  fame  abfolute  Nature  in  both  Calcs,  and 
certainly,  is  not  ejfcntial  to  Matter  ;  fo  Attn 
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Bhnot  Gravitation  is  not  fjffti'ijfmMsttcr,  bat 
Ceems  rxher  2a  erfy;/niil /mfrrfi:  which  continues 
inir,  hyviixucof  thcOmmpetent  Activity,  in  the 
Divhe  N'dtuTf  of  wliich  it  is  a  Cof^  or  /m^^e  in  the 
bw  Degree  that  is  fuitable  to  a  grols  Creature, 
and  ib  may  now  be  rcckon'd  among  the  primary 
Qualities  of  Matter,  without  which,  as  it  is  now 
conftituted  Matter  cannot  be,  hut  did  noc  Ori^f' 
nnUy  belong  to  it  as  a  Matcrin  prima.  On  all  which 
Accounts,  its  highly  probable  that  thisUniver- 
fal  Force  of  Gravitatiea  is  the  eflei^  ol  the  £?/- 
vifte  Pcmr  and  yiriae  originally  imprefs'd  on^ 
and  by  that  firft  Energy  continued  in  Matter,  by 
which  the  AiiJivity  and  Operations  of  Material 
Agents  areprefcrvd.  And  this  Power  of  Gra- 
vitation  being  thus  imptefs'd  on  Matter,  is  one 
reafon  of  the  Diftiniilion  between  the  Laws  of 
Creation  and  Nature,  for  tho'  the  Energy  of  (hat 
firft  fmprellion  does  ftill  latl,  and  is  die  Source 
and  Spring  of  the  Unifcrmirj  and  Continuance 
of  the  0/f/?/d/ Motions,  yet  its  not  being  eflcn- 
cial  to  Matter,  nor  arifing  fiom  its  Nature,  is 
the  reafon  why  ic  ougiit  not  to  be  reckon'd 
among  thofe  Laws  which  arife  from  the  parti- 
cular Texture,  Figure  and  Diipoficioii  of  [io- 
dies,  (ucli  as  moft  of  the  Laws  of  Nature  or 
Motion  are.  The  chief  Uifficulties  that  I  can 
find  have  ftraitncd  Learned  Men,  in  admitting  ^^^ 
this  Principle  of  the  Univerfal  Law  of  the  (7r^-^^^H 
virafien  of  Bodies  upon  one  another  :ire,  i  •  Thal^l^^^H 
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^eh^nicdUf  accounted  for  j  and  they  cliink.  | 
UnfhiUfofhieal  to  admit  any  Principle  ia  [he  F 
plication  of  the  Appearances  of  Nature  whid 
can'c  be  thus  accoun:ed  for.  It  is  indeed  in  m] 
Opinion  certain,  that  this  Principle  cannot  I 
Mteh*»iciUj  accounted  for ;  fcK  there  is  no  ocbei 
Mtchtmcdi  Caufe  conceivable,  this  Principle  i 
the  Gr<iviiatie»  o(  Bodies  upon  one  another,  c 
{irife  from,  but  the  Motion  of  fome  CubciJi 
Fluid,  and  were  there  no  other  Argument  agaiof 
all  polfible  Explications  of  Gravifation  arili 
from  the  Motion  of  a  fubtile  Fluid,  but  i " 
one,  viz..  that  thereby  thefe  Parts  of  Matc^ 
which  are  the  Cauic  of,  or  produce  G/-4f/tJx;«j|[ 
flrc  upon  this  Suppofition,  deftitute  of  Gravity^ 
1  Ihou  d  think  it  (ufScienc  to  prejudice  any  ioqui) 
iitive  Man  againd  fuch  Explications;  for  it| 
certain  that  Nature  is  uniform  and  confiQei^ 
with  it  (elf,  and  wou'd  not  deprive  one  pai| 
of  Matter  of  lb  Cardinal  a  Property,  wii;^ 
which  (lie  had  cndow'd  all  the  reft.  The  wholg^ 
Foundation  of  Natural  Phslejophf.  is  Sim^licitf 
and  Aita/ngy,  or  a  Simple,  yci  Beautiful  //<j(j. 
wwfly,  running  through  all  Works  of  Nature  i 
an  uninterrupted  Chain  of  Cautes  and  Effed?, 
with  proper  Limitations  of  Circumftances  t 
And  if  thefe  Principles  be  iuperfeded.  or  this 
Chain  broken,  we  can  expert  nothing  but  Ab" 
furdities  and  Inconfiftences  in  PhiUfophj.  bi^ 
even  the  admillion  of  fuch  an  Hypoihefis  removes 
us  but  one  Step  further  from  /umtchauifal  Pri» 
fiplcSi 
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for  the  GiD(e  of  the  Motion  of  this 
;  Fluid,  which  is  the  Caule  of  Gravity, 
felf  fmrmth^nicd.  Nor  ttas  any  Body 
^.pretended  to  al]igu  any  other  Caufe  of  the 
Kioii  of  this  iubtile  Fluid,  but  tlw  Omnipotent 
of  the  ZJnkfrfe ;  and  fince  we  muft  of 
dlcy  admit  tbc  Motion  oi  this  fubcile 
which  is  the  Caufe  oi  GrsvitAtien  co  be 
pnaccountable  without  a  Fitfi  Caaff,  why  may 
we  not  rather  admit  this  Firft  Caufc  to  have  im- 
pccHi'd  this  Property  in  Matter,  fmce  that  this 
Difiiculty  isthc  faniein  l)Oth;  and  that  be/Jdes, 
the  fird  Suppofition  is  burthen'd  with  leveral 
Additional  ones,  to  which  the  iecond  is  not 
liable.  There  has  never  been  any  Syficm  of 
tfttural  P/jjh/cphy  o^eicd  to  the  World  as  yet, 
chac  does  not  require  (bme  FepaUtet  that  ace 
not  to  be  accounted  for  ^iichAHicAily ;  the  fewcft 
aay  one  pretends  to,  are  the  Exiftcnce  of  Mat- 
ter, the  frnpredion  of  Redilinear  Motions,  2nd 
th&  prefervation  of  the  Faculties  of  Natural 
Agents,  which  no  Man  has  pretended  to  accounc 
for  from  Principles  of  Mabitnifm;  and  the  Im- 
preflion  of  an  aitraSitve  Fa^ultj  upon  Matter, 
is  no  harder  PcfiuUte  than  any  of  chele;  bur 
fmce  it  is  Matter  of  Fai^  and  Demondration. 
Fhat  Matter  is  in  poHeflion  oi  this  Quality^  for 
we  daily  (ee,  that  the  Earth  draws  to  its  Center 
all  Bodies  within  its  Aiiiivity,  wc  muft  allow  of 
It,  whether  it  be  to-be  AUshmcdlly  accounted 
for  or  -noc;  and  fince  it  is  not  to  be  accounted 
*■  for 
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for  from  Mfchnnkil  Principles,  as  I  rhink,  1 
have  dcmonftratcd,  we  muft  of  ncceflicy  tcfct 
it  to  the  Power  and  Influence  of  the  F'trfi  Csm^ 
of  all  things.  For  Caufes  proceed  in  a  continue 
Chiiin,  from  more  complex  to  more  (Impl 
Ones,  and  at  laft  to  the  moft  Simple ;  and  whd 
we  are  arriv'd  tc  that  Caufcj  we  can  go  ii 
farther,  elfe  that  Caufe  would  not  be  the  moJ 
Simple  s  and  this  moft  Ample  Caufe  cannot 
Mfchnnically  explain'd  whatfoever  it  may  W 
clfe  it  could  not  be  the  mofl:  Simple:  Aa 
therefore  fince  we  muft  admit  o{  Immcchnmc, 
Caufes,  (xnQtGravUf  is  undeniably  the  Propcrt 
of  all  the  Bodies  we  can  make  Obfervatioil 
upon,  and  is  (u6licient  to  account  for  the  A\ 
pearanca  of  all  thofe  Bodies  that  revolve  aboi 
us,  zs  Sit  Ifaac  Newton  has  fliown,  there  can  I 
no  Reafon  for  rejeding  it,  tho'  it  cannot  I 
/Hechamcally  explain'd.  i.  Another  Difficult 
ingenious  Men  have  in  the  Conception  of  ih 
Quality  in  Matter,  is,  how  it  can  a(5t  at  a  D 
fiance  without  any  Mcdiumio  convey  this  Afl 
on,  as  of  neceffity  it  muft.  Now,  were  the 
no  other  Difficulty  of  the  like  Nature  in  Phil 
fophy  but  this  one,  it  might  ftumble  judicioi 
Perfons  ;  but  we  know  the  manner  of  Th'iakU 
and  RffieSficn,  of  Remfmhrhg  and  St«j.ttiot),  el 
things  not  eafiiy  to  be  explain'd,  and  yet  V 
muft  admit  them  The  Communication  \ 
Motion  from  one  part  of  Matter  to  anothd 
and  ev'n  the  firft  Frodudtion  of  Matter  ai' 
Moti< 
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MotioD,  are  not  to  be  accounted  for,  aod  ycc 
there  is  no  denying  that  fuch  things  rcalJy  are, 
when  we  are  capable  to  explain  how  out  Souls 
and  out  Bodies  ai^  mutually  upon  one  another* 
we  may  come  to  be  able  to  conceive  bow  Maccet 
ads  at  a  Diflance  without  any  Mtdium ;  but  tiJJ 
then,  it  is  fufficient  xo  know,  that  iuch  a  Qua- 
lity is  adually  lodg'd  in  Matter,  and  that  it  is 
the  Caufe  of  all  the  Great  and  Uniform  Appear- 
aoces  of  Nature.  There  is  no  ContradnSion,  in 
Cuppofing  that  the  fame  EfTcdis  may  arife  from 
Caufes  not  altogether  the  Himc,  but  that  only 
can  be  the  true  Caufe  from  which  the  Efled 
truly  proceeded.  Other  imaginary  or  Hjpo- 
tkttieal  Caufes,  have  no  place  in  uuc  fhiUfophy. 
In  decks,  for  Example,  the  Hand  on  the  Dyal- 
Plate^  may  be  mov'd  by  a  Spring  or  Weight  i 
but  if  a  particular  Wa!ch  were  propos'd,  hs 
wou'd  fay  nothing  to  the  Purpole,  who  ftiou'd 
explain  all  its  Motions  by  a  Spring  h  when  upon 
looking  wiihin  it,  he  might  have  found  a  Weight 
perpetuating  the  Motion  of  the  Machin,  which 
yethecou'd  not  explain  by  Rules  of  Alechdnijm. 
No  wile  and  honed  Man,  who  throughly  uo> 
deiflaods  the  Matter,  will  offet  to  explain  by 
Rules  of  Aiaha/t/m,  how  this  Sy^eta  of  things 
was  produc'd,  not  how  the  Faculties  of  Mate- 
rial Organs  are  ptclervd,  whence  they  arofe, 
and  what  way  they  communicate  their  Adions 
and  Influences  to  one  anochei  :  it  will  liitfice 

tb,  from  the  Ptctent  Appearances  to  invefti* 
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gace  the  Powers  and  Forces  of  Nanire,  andb 
£xHn  thcfc  CO  account  ior  fiuure  Obiervacioatf 
2nd  Appearances;  if  we  admit%n hjinitelyl^'ifii,! 
and  PmcrfaL  Being  to  have  made  this  Worlo^l 
there  wiki  be  Uccie  Difficuky  in  allowing  bimtflkT 
have  imprelVd  on  Martcr  what  property  h^ 
l»lca-'d,  and  if  we  will  ant  admit  of  fucb  1 
Being,  thete  arc  much  greater  and  harder  Di^ 
culties  in  cbc  Alrciankal  Explication  of  tb 
Nature  of  things  to  be  lurmoumed,  as  (hall  b^ 
afterwards  fhown. 

No.  Body  who  is  but  tolerably  acquaint 
Willi  the  mott  probable  Dikovencs  in  NaiUrfl 
Philcfopbj,  can  imagine  thcfc  to  reach  any  f 
tbei  than  fomc  of  ihc  grolTcr  Ltnr-mrnis,  1 
more  contpicuous  Out-lines  of  the  Works  of  tb 
Mmighty ;  fmce  he  mufl  be  very  ignorant,  wh 
can  dijnk  to  (eardi  /:fir»  er  his  Works  eut,  t«  tui 
tcitrahU  dtg^rec  of  Perf(cfion.  Sinif licit j  and  Ha^ 
me»ij  are  the  fureft  Marks  chat  the  Difcoverrf 
madeareof  the  True  Kind,  And  Aiitlsgj,  chebef 
Rule  ro  make  them  by-  This  is  (o  evident  1* 
the  Principle  of  AttnQion,  that  I  thall  hert 
iho'  not  its  moft  proper  Place,  obferve  a  fe^ 
IJinti  rending  that  way.  Ood  has  moft  cefl 
tainly  implanted  Ibmcthing  Artalegosis  to 
traction,  in  the  greateft  Central  Body  of  eai 
Sfflevt  towards  the  lelTer  ones  of  the  faff 
Or,  a  Principle  of  Graviration  \a  ihefc  lei 
ones  towards  tlie  gccateft  Central  one,  and  ( 
wards  each  other.  From  hence,  and  from 
theic 


of  Beiig^on. 


cheit  direi^Iy  impceis'd  Motions,    all    tbeif 
comely  ,    regular  and   uaiform   Revolurioii%  J 
i^ppearances   and  A<Sions  upon  one  another  ' 
fpcing.      Thus  it  is  in  che  gteac   Bodies    o{  i 
the  Univerfe.     Something  Analogous  to  iha  ' 
ia  the  Spring  and  firlt  Mover  (ac  lead  adii^  , 
in  the  Order   of  Q^d  and  Nature  it  ougbk 
to  be)  of  all  the  noble  and  regular  Adtioof 
of  fpititual  Beings.     God  being  the  faU  fcv>- 
reign,  [df-cxi^ent  and  independent  Being,  wherf 
be  made  Creatures  partaking  of  hinit^elf,  bna*  , 
ges,  Emanathnt,    Effigxes  and  Streams  out   of..] 
his  own  j^lyfs  of  Being,  could   not  but  iny 
prefs  upon  their  motV  intimate  Natures  and 
Subftances,   a  Central  Tendency  toward  Him- 
fclf,  an  EHential  Principle  o(  Re-Union  with 
him(elf ;    which  in  him  is  a  Principle  of  At' 
/rd3ien  of   them  towards  him.    Analogous    to 
this  Principle  now   mentton'd    in   the  Grcac 
ficxiies  of  the  Univerfe.     As  well  might  we 
iappofe  an  cx^uiftte  ArciHccr  voluntarily  pro- 
ducine;  a  piece  oi  Work  which  Ihould  be  the 
Reverie  of  his   own  idea :   As  well  may  the 
Raj  be  iuppoled  Diffimilar  to  the  Uody  of  the 
Sstty  or  the  Stream   to  the  FrnntAin-Head ;  as 
t^^at  infinite  Power  and  Perfedion  fiiould  pro- 
duce a  fpiritad  Creature,  that  had  a  nece^ary 
Teodency  to  ihnn  or  fly  nway  from  him,    or 
.  S^tn  beio  a  (late  of  IndiScrcncy  toward  him. 

Ktxifieiue  and  in^nite  Femr  muH  needs  lut>> 
all  Beings  to  ic  &lf,  and  innnide  FetfcpU^ 
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on  mud  do  k  (b.    a>  mud  be  niofl  ce^n 
to  the  Narurc  of  the  Creatures  it  product 
in  order  to  make  them  as  happy  as  they  c 
be  made;  and  therefore  God  could  not  maki 
(pirirual  Creatures,   but  he  muft  implant  tb( 
Principle  of   Re-mion  in  them,   in  order  a 
bring  ihcm  back  to  bim%|f,   that  is,   to  mak( 
them  hapf»y :  This  is  the  Origin  of  Natiu-i 
Frchiiy  and  Co'-jcicnce.    Ii  is  true,  this  Princ 
pie  fnay  be,    and  iti  n^ofl  aftually  is,  buried' 
onder  Matter  and  Senfuaiity ;  extinguifll'd,  ai 
it  were,    by  the  more  powerful  A.'trMsons 
prcrenc  fenfible  Objeds,   th^  AUurements 
Carnal  Enjoyments,  and  the  violent  Di/iraSki 
«ns  of  thfi  Pleafures  o\  this  World  :  fo  that  i|ji 
is   not  eafiiy  pcrceiv'd  ,    but   by  thofe  w 
have  for  (bme  time  faithfully  follow'd  its  DdJ 
fCiSion  and    Drmings.      But  it  is  no  left  ani* 
♦llential  Piinciple  in  a  (piritaJ  Crt^turf.    thd^ 
thu5  HtfTcd  and  oppre^s'd,  thati  the  Rationall 
Soul  is  of  an  Id^et.    the  Its  Operations  anU 
Evidence  be  hindred  and  obtlruded  thro'  the! 
inept  Organfation  of  ics  Body.     This    1  rinci' 
pie  of  Rc'-tiniori  in  Jpiriia.il  I5emgs,  whenever  diftj 
entangled,  unfolded,  attended   to,    and  regiH 
larly  follow'd,  will  as  iuhllibly  lead  thefe  t6: 
ihcir  proper  CV^tcr  of  Light  and  Blifs,   and 
unite  thcni  for  ever  with   i:,  as  the  Sun's  ^z- 
traffion    will    bring    about    the    Seafons   am 
Changes  of  the  Year.    On  the  other  hand,  il 
shis  frineiple  hare  not  io  £//cr^j  in  this  Life, 
wfcfetf 


1^*1^ 


;1 


of  EeUfirton.  45^ 

when  ever  the  Charms  ^nd  Atira£{ic»s  of  Scn'fe 
ceale,  the  acquired  Principle  of  DiJ^milaritj 
muft  repel  thefe  Beings  with  infinite  Force  from 
their  Centre,  fo  chat  the  Principle  of  Re-union 
being  fee  free  by  Death,  and  difinrangled,  and 
adting  conflantly,  becaufe  EfTcntia!,  mud  drive 
thele  Beings  lowards-God  their  Original  Centre, 
and  the  Principle  of  DifsmiUriij  repelling  them, 
dr  forcing  him  to  repell  ihcm  with  infinite  Vio- 
I  lence  from  him,  mud  of  neceHicy  riiake  them 
I  infiaitely  Mifcrable.  Thus  the  future  Hap- 
pinefs  or  Mifery  of  (pirttud  Crcatura,  depends 
on  this  Principle  of  Re-u/tietj,  as  indeed  their 
[n-efenc  does  likewife ;  for  whatever  is  in  the 
I  order  of  its  Nature,  that  is  of  God,  its  Ori- 
I  ^,  muft  be  Happy,  llnce  he  is  ib ;  and  what- 
ever is  in  a  violent  or  unnatural  State,  chat  is,  in 
a  State  oppofite  to  God  and  Happinels,  mutl 
be  in  Mifery.  As  the  Planets  diflurb'd  by  no 
other  AttraSfions,  but  fi:om  their  Central  Orb  of 
Light,  and  one  another,  revolve  in  comely  Or- 
der and  beauciful  Harmony,  ihedding  their  be- 
I  uign  .Influences  on  one  another :  So  fpirltiidl 
Cmlures,  following  the  Drarrinp  of  the  lumi- 
nous Cf»r«  of  their  Being,  and  giving  them- 
(elvesupto  che  Diredion  of  their  innate  Prin- 
ciple of /??•»»/>»,  enjoy  the  whole  Felicity  of 
their  Natures  in  their  prefent  State,  advance  in 
Parity  and  Perfedion,  and  in  mutual  Benevo- 
lence and  good  Will  towards  one  another.  For 
as  Motion  is  the  ncceflary  Confequence  of  At- 
E  traElicit 


50   ^pofopi^ai  ^Uj^ttfit^ 


tra^ion  in  Bodies  that  have  nothing  refiftii^^ 
ihcm  from  without,  to  Lcve  and  BentvoUncf^ 
towards  their  great  Origin,    and  towards  onqi 
another,  is  the  ncceflary  Effcdl  of  chis  Priiici-^ 
pie  of  Re-umen'xn  free  Creatures,  when  unfolded^ 
As  the  Fapeurs,  and  even  the  PUncts  are  purK, 
ficd  by  the  Sun,  and  in  feme  Scnfc  made  fimi-_ 
Ur  to,  and  converted  into  his  Subdance,  bj 
being  rais'd  nearer  to  his  glorious  Body ;  S( 
fpiritMal  Creatures  itcycz  more  refined,  fpirituaK 
lizcd,  and   made  liker  the  Dfiiy,  the  neara 
they  approach  to  the  Fountain  of  Purity  ao^ 
P^rfedlion,  by  faithfully  following  his -^/.'m^* 
Mj  .-which  too,  like  the  yw»j,  are  powerful  ari^ 
vigorous ;  infufe  Light  and  Strength,  tho'  nq{ 
fenfible.    In  a  Word,  as  the  Anracfhn  of  tb 
Sun  on  the  PUnets,  makes  them  firft  move,  ani, 
then  defcribe  regular  Orbits^  fg  this  Divine  /?(■ 
iraUion  in  fpiritual  Beings,  animaccs  the  Will 
and  actuates  the  Affedions,  and  thc(e  do  al_ 
the  reft  that  is  to  be  done  in  this  prelent  Stat(; 
And  as  the  difcordant  Attra6iicn  of  fome  waij 
drlng  Comtis  wou'd  certainly  diftradl  and  difoi, 
dfcr  the  HATmen-i  of  the  Motions  and  Rcvolii 
tionsof  the  TUmti,  if  they  approach'd  too  nej 
them ;  (b  grofs  irregular  carnal  Affcdions,  earti 
ly  and  fcnfual  AnrAclictu  admitted  too  nigl 
diflurb  and  dcftroy  the  beautiful  Frogrefs  < 
ffiritual  BeingSt  towards  the  Ctntrc  and  End  \ 
iheir  Being.    Vldt  Cap.  x.  Part  a. 
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S  XXV-  The  great  and  primary  Law  then, 
imprinted  by  the  Author  of  Nature  upon  all 
the  Bodies  of  this  Univerfe,  is  that  every  part 
6f  every  Body  attrai^s  every  pare  of  every 
ocher  Body  ;  and  the  moft  general  Conditions 
*f  this  Law  are,  that  the  Fcrce  by  which  one 
part  attratJls  another  in  different  Diftances  from 
it,  is  reciprocally  as  the  Squares  of  thofe  Di- 
Hances ;  and  that  at  the  fame  Diftancc,  the  Ferct 
of  the  Attradion  or  Gravitation  of  one  part 
toward  divers  others,  is  as  the  Quantity  of 
Matter  they  contain:  By  the  Virtue  and  Effi- 
cacy of  this  Law,  the  Planets  mufl:  perpetually 
mbrein  EUiftkk  Orbits,  if  they  meet  with  no 
tefiftance  in  the  Spaces  in  which  they  move. 
For  (ince  it  has  been  obfttv'd,  that  all  Bodies 
pcrievere  in  their  ftate  of  reft,  or  moving  uni- 
formly in  a  ftreight  Line,  but  in  fo  far  as  they 
arc  forc'd  oilt  of  this  State,  by  (bme  fonign 
Pietetice  imprefs'd  on  them ;  it  follows  from 
thence,  that  Bodies  which  move  in  Cum  Lines, 
and  whidi  are  therefore  forc'd  out  of  their 
{tnight  Courfe,  which  would  have  been  the 
Hthgtnts  of  thefe  Curves,  mud  needs  be  re- 
tain d  in  thefc  Carve  Orbits,  by  Tome  foreigri 
t^ioUnce  perpetually  aiding  on  thcrii  The  PU' 
ruts  therefore  which  revolve  in  Curve  Orhitt 
fbecaufe  returning  again  in  ilie  lumcTradt  per- 
petually) ntuft  ncceHarily  have  fbme  fere'grt 
VioUnci  perpetually  ading  on  them,  by  whofc 
Influence  they  are  drawn  out  of  their  Tangcmt. 
h  2,  EAote* 
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Moreovcr/ince  itisdemonftrated^CFr^^.t.  Uhj. 
Princip>  thiL  Nevptoni.)  that  Bodies,  which  move 
in  a  Curve^  on  a  Plane,  and  by  a  Line  drawn 
from  them  to  a  Point,  fixt,  or  however  moved » 
defcribe  about  that  Point  Areas  proportional 
to  dieir  times:  are  urged  or  drawn  by  a  Force 
tending  to,  or  whofe  Dired):ion  is  toward  that 
Point ;  and  fince  by  Aftronomicd  Obfervation 
it  is  certain,  that  the  primary  FUnets  about  the 
Sun^  and  the  fecondarj  h  Umts  about  the  primary 
Ones,  defcribe  equal  Areas  in  equal  times.  It 
is  evident,  that  the  Diredlion  of  the  Force, 
whereby  the  Planets  revolve  in  their  Orbits ^  is 
toward  their  Centers :  and  this  Force  may  be 
very  properly  call'd  Attractive  in  rcfped  of  the 
Central  Body ;  and  Centripetal^  in  refped  of  the 
revolving  Body.  Laftly,  Since  it  is  likewife 
demonftratcd,  {Cor oil  6  Prop.  4.  Lib.  i.  Princip. 
Phil.  Nerrtoni.)  that  if  Bodies  move  equably  in 
Concentrick  Circles,  and  the  Squares  of  xheir 
periodical  Times  be  as  the  Cubes  of  their  Di« 
fiances  from  the  common  Center  ^  or,  if  Bodies 
revolve  in  Orbits  that  are  pretty  near  Circles^ 
and  the  Afpids  of  thefe  Orbits  be  fixe :  then  the 
Centripetal  Forces  of  thole  Bodies,  will  be  reci- 
procally as  the  Squares  of  the  Diflances.  And 
that  the  One  of  thefe  Cafes,  or  the  Other,  is 
Fad,  is  univerfally  acknowledged  by  all  Aflro' 
Mmtrs :  and  confequently  the  Centripetal  Forces 
of  the  Phnets,  are  as  the  Squares  of  their  Di- 
flances. Now  that  we  may  have  a  general  View, 
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how  a  PUaet  by  the  &me  Law,  caa  be  made 
approach  to,  and  recede  from  the  Attractive 
Central  Body,  which  feems  the  greaceft:  Diffi* 
culcy  ia  this  Cafe;  let  us  confider  the  follow* 
ing  Scheme,  wherein  let  S  rcprefent  the  ^uo. 
At  Bs,  the  Orbit  of  a  Planet  £,  defcending 
^m  B  to  A.    Let  the  time  of  its  Revolution 


be  divided  into  equal  Parts,  and  then  they 
will  be  reprcfented  by  the  equal  Areas  which 
are  fuppofed  to  be  defcribed  by  the  Line  BS^ 
drawn  through  the  Body  of  the  PUuet  B,  to 
the  SuD  fin  its  leveral  Stops  ^  V,  t,s,  r,  A  ard 
E  3  ilwfc 
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thefc  ^reas  will  be  the  Triangles  BSv,  v  St, 
tSs,  sSr,  rSA.  Now  fincc  the  AttraHion  ia 
S  encreafes  reciprocally  as  the  Squares  of  cha 
Diftances,  the  Velocities  of  the  Planet  in  its 
defcending  towards  the  Sun,  muft  be  encreafed 
by  the  encreafing  Central  Force  on  it,  which 
inuft  make  the  Idajes  of  thefe  Triangles  larger, 
that  is,  the  Arches  B  v,  vt,  ts,  sr,  r  A,  muft 
(till  grow  longer,  as  the  Planet  approaches  nearer 
fihe  Fpinc  A.  When  it  is  come  thither,  it  wou'd 
of  it  (elf  run  out  in  the  Tangent  A  C,  make 
ASq  equal  to  ASp,  equal  to  AS r.  Thet) 
in  the  time  in  which  it  delcribed  the  Area  ASr, 
it  would,  if  the  Central  Force  in  S  were  fufpen- 
ded,  describe  ASq  ;  but  when  the  Central 
Force  ads,  it  muft  be  drawn  out  of  A  q  into 
j4 />,  and defcribe  the  Area  A  Sp^  equal  to  ASq 
in  the  fame  time,  and  fo  of  all  the  other  Area's, 
till  it  aCcend  to  B  again,  and  that  perpetually.  In 
a  Word,  the  greater  Velocity  at  A  than  at  B, 
wou'd  carry  the  Planet  much  further  out  in  the 
Tangent  A  C,  than  in  the  Tangent  B  D,  by  which, 
the  Central  Force  adling,  it  wou'd  be  carry'd  fur- 
ther out  in  its  Orbit  in  afcending  from  J,than  in 
delcending  from  B  ;  and  confequently,  it  muft 
approach  to  iSin  defcending  from  B,  and  recede 
from  S  in  afcending  from  A.  By  Virtue  of 
the  fame  Law,  and  of  thefe  Conditions,  the 
Moon  will  for  ever  turn  round  the  Earth,  as  the 
|£arth  doth  round  the  Sun,  and  the  SateUts  of 
Saturn  and  'jupiter  round  them ;  as  alfa  (he  O? 
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ntefs  will  in  very  oblong  EUiptick  Orbits  dcfcribc 
about  the  Sua  equal  Area's  in  equal  times ;  but 
becaufe  the  Sun,  not  only  attrads  the  Planets 
and  Cemets^  but  alfo  thefe  the  Sun,  and  like* 
wife  the  Planets  ztttzd:  one  another,  their  Or^ 
bits  will  be  fomewhat  irregular^  and  diSer  from 
cxad  EUiffes,  which  will  bemorefenfible  in  the 
Motions  of  the  Moon,  becaufe  She  is  fb  near  iq 
us;  and  this  one  Confideration  well  apply 'd^ 
will  account  for  all  the  Irregularities  hitherto 
obferv'd  in  the  Celedial  Appearances,   as  Six 
Ifaac  iJerrton  has  fhown  3  likewife,  fincc  a  great 
part  of  this  our  Globe  is  covered   over  with 
Water,  it  is  plain,  that  by  the  joint  Force  of 
rhe  Attradlion  of  the  Sun  and  Moon,  the  Water 
that  lyes  diredly  under  them,  wiir  be  rais'd 
above  its  ordinary  Level,  which  will  likewifc 
happen  if  they  are  dircdly  in  the  oppoHte  part 
of  our  Globe,   becaufe  the  remoter  parts  of 
the  Water  will  be  lefs  attradted  than  the  nearer, 
and  the  Motions  produc'd  in  the  Waters  by  the 
Attradion  of  thefc  two  Luminaries  can't  be  ob- 
ferv'd  fbparately,  but  their  Forces  make  up  a 
compound  Motion,  which  at  New  and  Full  Moon 
is  greateft,  and    lead  at  the  ^adraiures.  and 
thefe  eflcds  are  varioufly  limited  by  the  diffe- 
rent Diftances  of  chcle  Luminaries  from    the 
Earth,    their   Declinations    from    the  ^'Equator, 
the  various  Latitudes  of  Places,   and  alio  the 
flifllcrent  Situation  of  the  Shores,    B^nks  anc^ 
Bajs  of  thg  Sea.     By  this  Gravitation,  Liociies 
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on  this  Globe  will  prcfs  towards  its  Center, 
tho*  not  cxadlv  thither  neither,  by  reafon  of 
the  oblate  fpheroidical  Figure  of  the  Earth  arifing 
jfrom  its  diurnal  Rotation  about  its  Axis.  Thus 
we  fee  this  one  Principle  will  account  for  all 
the  great  apd  conftant  Appearances  of  Nature, 
isind  none  but  this  will  exadly  anfwer  any  one, 
much  lefs  them  all,  which  is  a  Demonftration 
of  its  Truth.  And  were  not  our  Terreftrial 
Phjfielo^^l  more  complicated  than  the  Celeftial, 
fby  reafon  of  the  multiplicity  of  different  At- 
cradions  proceeding  from  the  many  different 
Bodies  that  furround  any  particular  one)  we 
(hould  doubtlefs  fee  the  Extent  of  this  Princi- 
ple, in  accounting  for  the  more  minute,  and 
lefs  condant  appearances  on  this  our  Globe,  as 
in  a  great  many  we  adually  are.  Add  to  thefe 
Confiderations,  that  we  are  certain  by  the  Ef- 
fe(3s,  that  the  Gravitation  by  which  the  PU- 
nets  are  kept  in  their  Orbits,  and  by  which  the 
Moon  turns  round  the  Earth,  is  of  the  fame 
Natur^j^with  that  by  which  heavy  Bodies  tend 
toward -the  Center  of  the  Earth.  In  the  Moor^ 
the  Cafe  is  plain,  for  fince  the  Reiiilinear  Spa- 
ces, defcriKd  by  falling  Bodies  in  the  begin- 
nings of  their  Motions,  from  whatever  Motive 
Powers  they  be  urg'd  .or  drawn,  zrc proportional 
to  thefe  Powers.  The  Centripetal  Forces  of  the 
Moon  revolving  in  its  Orbit,  will  be  to  the  Force 
of  Gravity  on  the  Surface  of  the  Earth,  as  the 
Space  the  flioon  defcribes  in  defcending  towards 
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the  Earch.  by  its  Ccntripctd  Force,  in  a  Tmall 
portion  of  time,  if  it  were  fuppos'd  depriv'd 
then  of  Circular  Motion,  to  the  Space,  a  heavy 
Body  wou'd  defcribe  in  the  fame  time  by  ics 
own  Gravity,  neat  the  Surface  of  the  Earrh. 
The  firft  of  thefe  Spaces,  is  equal  to  the  verfed 
Sittt  pf  cjie  Arch  defcrib'd  by  the  Moon  in  that 
time,   for  that  is  the  Mcafure  of  the  Tranlla- 
tion  of  the  Mqo»  out  of  its  Tangent,  by  this  Cin- 
trifetd  Power,  which  may  be  computed  from 
the  time  of  its  Periodical  Revolution,  and  its 
Diftance  from  the  Center  of  the  Earth  being  gi- 
ven. The  other  Space  is  evident  from  the  Experi- 
ments on  Pendulum's ;  and  when  the  jufl  Calcu- 
lation is  made  from  thefe  Principles,  the  firft 
Sp3ce  to  the  fecond,  or  the  Centripeial  Force  of 
the  Moon  revolving  in  ics  Orbit,  to  the  Force 
of  Gravity  on  the  Surface  of  the  Earth,  will  be 
found  as  the  Square  of  the  Semidiameier  of  the 
Earth,  to  the  Square  of  the  Semidnmexer  of  the 
Moon's  Orbit      Bur  in  the  former  part  of  the 
Se<3ion  it  has  been  Jliown,  that  the  Centripttal 
~  tfce  of  all  the  PUnets,  was  reciprocally  as  the 
hares  of  their  Diftances.     Therefore  the  Cen- 
hctal  Force  of  the  A/jofrnear  the  Earth's  Sur- 
Sce,  is  equal  to  the  Force  of  Gravity,  and 
confequently  it  is  the  fame  Force  in  both  ; 
for  were  they  different  Forces,   Bodies  by  the 
united  Forces  of  the   AJoon  and   Earth,  wou'd 
fjll  with  double  th:  Velocity  they  now  do  : 
It  is  plain  then,    that   the    Ccutrip^fl  Force 
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whereby  the  Moon  is  drawn  out  of  its  Tangenty 
ss  the  very  (anjc  TcrrcftriaJ  Gravity  (whereby 
Bod  ies  defcend  near  the  Earth,)  which  reaches 
CO  the  Moon'-i  and  fipce  the  Revolutions  of  the 
frimarj  Planets  about  the  Sun,  and  of  the  fecon'' 
Jary  Planets  about  their  primary  Ones,  are  Ap^ 
pearances  of  the  fame  Nature  with  that;  of  the 
Moon  about  the  Earth,  fince  it  has  been  (hown 
(hat  the  Centripetal  Forces  of  the  primary  Plor 
nets  are  direded  towards  the  Sttn,  and  the  Qijh 
tri petal  Forces  of  the  fecondary  Planets  cowards 
their  primary  Ones,  as  the  Moons  is  towards  che 
Earth ;  LalUy,  Since  all  cheir  Centripetal  For- 
ces are  reciprocally  as  the  Squares  of  their  Di- 
(lances^  we  muft  conclude  the  Natures  of  cheir 
Gravitation  to  be  the  (ame  in  them  all,  and 
that  they  all  Gravitate  towards  one  another. 
For  fince  Adion  and  Readion  is  mutuaU  and 
fincc  the  primary  Planets  gravitate  towards  the 
Sun,  as  alfo  the  fecondary  Planets  tend  toward 
the  Primary  ones  as  the  Center  of  their  Moti- 
ons ;  and  fince  the  Decreafe  and  Increafc  of  this 
Gravitation,  is  of  the  fame  Nature  with  that  of 
pur  Terreftrial  Gravity ;  fince  likcwife  the  Smn 
difturbs  the  Motion  of  xhQ  Moop,  and  the  Sun 
and  Moon  thofc  of  our  Earth,  it  is  plain  they 
all,  Sun,  Moon,  Planets  and  their  SateUits,  mu- 
tually gravitate  upon  one  another. 

^  XXVI.  Having  thus  in  the  General,  eft^- 
blilh'd  the  Lavrs  of  Nature,  and  deducd  fiich 
Confcquences  from  'em  as  we  found  neceflary 
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CO  cleat  fome  Parts  of  the  following  Dilcour- 
fes;  having  hkewife  (hown  the  Nccellity  of 
admiccing  the  Univertal  Law  of"  Gravitaihn  to 
iblve  cheCelellial  Appearances,  and  hinted  the 
great  Ufe  of  this  Principle  in  the  Celeftial  Fhj' 
fiohgf,  let  us  next  proceed  co  fome  of  the  mo(t 
l/nivtrfAl  of  our  Terreftial  Phdmmeaa ;  and 
Ar{t  of  all,  lec  us  enquire  into  Uie  Nature  and 
Cauleof  Fluidity,  which  (eems  to  confifl;  prin- 
cipally in  the  Mebility  of  fome  parts,  without 
carrying  along  with  *em  the  re(l,  or  the  eafie 
flipping  of  fome  Parts  upon  others  unmov'd, 
at  leaft,  not  mov'd  after  the  manner  of  folid 
Bodies.  All  the  Bodies  in  the  Univerfe  are 
Originally  compounded  of  folid  Parts,  tho' 
not  indivifible,  yet  very  fmall  and  firm  ;  and 
Fluids  mufl  neceflary  take  m  tbcfe  four  Con- 
ditions. I.  That  their  Parts  be  extremely  lit- 
tle ;  in  our  common  Fluids  it  is  certain  that  no 
Eye,  however  alfifted,  has  been  able  to  per- 
ceive their  Magnitude ;  we  have  been  able  to 
difcover  the  Figures  of  Bodies  fwimming  in 
Fluids,  but  no  one  as  yet  has  been  able  to 
diftinguilh  the  Figures  or  Mdgiiiuidcs  of  the  con- 
fljtuent  Parts  of  Litjucrs.  z  That  their  Fi- 
gures be  (fhtric.ll,  or  ac  leafl  [phtroidkal  or  ap- 
proaching to  one  of  thele,  fo  that  they  may 
touch  only  in  a  Point,  and  by  confequencc,  one 
Particle  may  cafily  flip  upon  another,  und  for 
thatEnd.^.They  muft  beexaifllv  ihiooth  and  po- 
'jfc'd,  and  (ubje(%d  co  die  Univerial  Law  ot 
Gtavv".!,- 
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GravitatioO)  whereby  each  Particle  of  the  Fluid 
attr^'ds  another,  whence  that  cohedoo  in  the 
Parts  of  the  fineft  natural  Fluids  proceeds  ;  but 
their  Gravity  nnuft  be  fuch,    that  the  Force 
thereof  may  eafily  exceed  the  Force  of  their 
Cohefion ;  and  here  we  are  to  di(lingui(h  be* 
tween  thefe  Fluids,  generated  by  the  Force  of 
the  Fire,   and  thofe  that  are  naturally  fuchj 
there  being  no  necefTity  of  attributing  any  par*^ 
ticular  Figure  to  the  Parts  of  the  firft  Kind^ 
which  owe  their  Fluidity  to  the  Force  of  the 
Particles  of  Fire,  which  tear  afunder  the  Parts 
of  iblid  Bodies,  and  keep   em  in  a  perpetual 
ilgitation,   and  thereby  make   em  appear  in 
the  Form  of  a  Fluid ;  whereas  the  Appearan- 
ces of  natural  Fluids  do  hecedarily  require  the 
Conditions  in  their  Parts  juft   now  aflign'd. 
4.  The  Particles  of  natural  Fluids  muft  be  fimi- 
lar,  of  equal  Diameters,  of  equal  Solidity,  and 
conlcquently  of  equal  fpecifick  Gravities,    or 
at  leaft  they  muft  not  widely  differ  one  from 
another  in  thcfc  Qualities,  that  the  Fluid  may 
be  Homogeneous,  and  of  the  fame  uniform  Na- 
ture;  from  thele  general  Suppofitions,  all  the 
general  Appearances  may  be  eafily  accounted 
for. 

^  §  XXVII.  Water  feems  to  confift  of  fmall, 
unootb,  hard,  porous.fpherical  Particles  of  equal 
Diameters,  and  equal  fpecifick  Gravities,  which 
have  between  em  fome  Spaces  fb  large,-  and 
ranged  in  fuch  a  manner,  as  to  be  pervious  on 
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all  Sides.  Their  Smoochnefs  makes  'em  flip 
ea/ily  upon  one  another  ;  their  Sphericity  keeps 
'em  from  touching  one  another  in  more  Points 
than  one,  by  both  which,  their  Fridtions  in  fli- 
ding  upon  one  another  is  rendered  the  lead 
poifible  ;  their  Hardnefs  is  the  reafon  why  tra- 
cer is  incompreffible,  when  the  i^ir  lodged  in  it 
is  exhaufted. 

«  XXVlir.  The  Pcrc/itj  of  the  Particles  of 
Water  (which  is  fo  great,  that  a  Cubical  mea- 
(ure  of  Water  contains  at  lead  forty  times  more 
Pores  than  Parts  h  for  Water  is  nineteen  times 
lighter  than  Gold,  and  con(equencIy  nineteen 
times  rarer  than  Gold  ;  and  Gold  will  by  much 
preflure,  let  Water  pais  through  it,  and  Co  may 
be  fuppofed  to  have  more  Pores  than  folia 
Parts^  accounts  not  only  for  the  different  Spe^ 
cifick  Gravity  between  Water  and  other  Fluids, 
fuch  as  Mercury  ;  but  alfo  for  its  greater  Tran- 
(parency  than  mod  other  Fluids,  the  Rays  of 
Light  finding  an  eafy  admittance  on  all  Hands 
through  its  pervious  Pores,  and  it  fuggeds  the 
Beafon  alfo  why  it  is  more  eafily  concreted  into 
a  folid  Form  than  other  Fluids  are  Cold  and 
Freezing,  (eem  to  proceed  from  fome  Salin  Sub- 
dance  floating  in  the  Air  ;  we  (ee  that  all  Salts, 
but  more  eminently  fome,  mix'd  with  Ice,  pro- 
digioufly  encreafe  the  Effeds  and  Force  of  Cold, 
we  (ee  all  Salin  Bodies  produce  a  Rigidity  and 
StifTnefs  in  the  Parrs  of  Bodies  to  which  they 
are  apply'd,  much  like  the  Effedts  of  Freezing ; 
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wc  know  from  Mr.  Boyles  Hijlerj  of  Cold,  rhsi 
Freezing  increaCes  the  Dimcnfions  both  of  So** 
lid  and  Fluid  Bodies  ;  MicrDJcepid  Obfervation?. 
inform  us,  that  the  Figures  of  fome  Saks,  h^ 
fore  they  fhoot  into  Mafies,  ate  thin  double' 
wed  g'd  like  Particles,  which  hSvc  abundant^ 
of  Surfaces  in  tefpetft  o<  their  Solidity,  whictf 
is  the  reafon  why  they  fwitn  in  Water  whcrf 
they  are  rais'd  once,  the'  they  be  rpecifically^ 
heavier.  But  this  Effed  may  be  more  juftli^ 
attributed  to  the  fame  Caufc  that  is  preientl^ 
to  be  (hown  to  be  the  Caufe  of  Freezing,  wz'.' 
to  the  frtiall  Points  of  the  Sales  getting  into  thtf 
Porcsof  the  Particles  of  Water,  whereby  theft 
Salts  are  (ufpended  in  the  Water  In  SummcTj 
the  Heat  of  the  Sun  diflblves  the /j/;»  Parrf 
cles  into  a  Fluid,  breaks  ofTthisir  flender  Pointi 
and  by  its  Adion,  keeps  'em  in  a  perpetuS 
Motion,  io  that  ilicy  cannot  flioot  into  a  {bli(' 
Wedge,  and  conicquencly  are  not  able  to  pro 
duce  the  Apfearatices  of  CoW  upon  Bodies  ;  but 
In  Winter  they  are  lefs  difturb'd,  and  more  al 
li'ierty  to  approach  one  another;  and  by  flioot- 
ing  into  thoic  Chrjflals  (as  we  fee  the  Particli 
of  artificial  Salts  do,  when  the  Liquor  is  e: 
pos'd  to  the  Air)  which  by  both  their  Extre- 
mities, infinaating  thenilelvcs  into  the  Fores  ol 
Particles  of  Watar.  make  'em  cohere,  and  (i; 
'em  in  a  foHd  Form.  The  Dimenfionsof  freezu^ 
Bodies  arc  cncrcas'd  by  the  Infinuations  of- 
thefe  Chr^jiat  Wedges  in  their  Pores,  and  the 
Panicley 
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Patticles  of  congeal'd  Water  are  kept  ac  rome 
diflance  from  one  another,  by  the  Figure  of 
thcfe  Chrj^als,   which  in  Freezing,   infinuatc 
tliemfelves  in  their  Pores:  for  as  1  have  before 
iaidi  thefc  Cbryfiots  are  obferv'd  to  have  tlw 
Form  of  a  double  Wedge,  who{e  Extremities 
are  pointed  and  llender,  but  its  Middle  broader 
and  larger,  (o  that  when  the  Extremities  have 
infmuated   thcmielves  into  the  Pores  of  two 
watery  Particles,  ihefe  GbhuUs  cannot  come  to 
touch,  by  reafon  of  the  Largencfs  of  the  Mid- 
dle of  thefc  Chrjjials,  and  to  theft  Particles  in 
Freezing,  are  kept  at  greater  Diftances  from 
one  another,  than  they  were  when  in  a  ^uid 
Form  ;  and  thus  the  Spaces  between  thefe  fphe- 
tical  Particles,  become  larger  and  wider  than 
before,  wliich  is  one  Reafon  why  Ice  becomes 
J^f//f«//y  lighter  than  Water.     But  bcfidcs  this 
there  are  many  Jittle  Volumes  of  Air  included  at 
fevecal  Diftanccs,  both  in  the  Pores  of  the  wa- 
tery Particles,  and  in  the  Inrcrftices  form'd  by 
their  fpherical  Figures.    Now  by  the  Infmua- 
lion  of  thefe  Chry/Ials,  ihe  ydum-s  of  Air  are 
driv'n  out  of  ilie  watery  Particles,  and  many 
of   'cm    unitJBg  form  larger  f-'oUmfs,   which 
thereby  have  a  greater  Force  to  expand  them- 
felves  than  when  dilperfed,  and  to  both  enlarge 
the  Dimenfions,  and  lelTcn  the  fpecifick   Gra- 
vity of  Water  rhus  congeald  into  Ice.     Hence 
we  may  guefs  ac  the  manner,  how  Water  im- 
pregnated with  5^/;^,  Earths  ot  Sulphurf,   which 
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are  noe  eafily  diflblvible,  mlay  form  icfelf  into 
Jhettals,  Minerals^  Gemsy  and  other  Fcfils,  the 
Parts  of  thefe  Mixtures  becoming  a  Cenient 
to  the  Particles  of  Watery  or  getting  into  their 
Poresi  change  cm  iflto  thefe  dif^renc  Sab- 
(tanccs. 

Corollary. 

Hence  it  is  plain,  that  the  Quantity  of  Wa^ 
ici  on  this  our  Globe  does  daily  decreafe,  fome 
part  thereof  being  every  Day  turn'd  into  Ani- 
mal,  rege table.  Mineral,  or  MetaHick  Sabdan- 
ces,  which  arc  not  eafily  didblv'd  into  their 
component  Part^  again ;  for  feparate  a  few  Par- 
ticles of  any  Fluid,  and  fallen  them  to  a  fo^ 
lid  Body,  or  keep  'em  afunder  from  one  ano^ 
ther,  and  rhcy  arc  no  more  fluid,  to  produce 
which,  a  confiderable  number  of  thefe  Parti 
cles  are  ncceflarily  required. 

^  XXIX  Mercury  (eems  to  confift  of  exceed*'^ 
ing  (mall,  fmooth,  folid,  fpherical  or  fpheroi^ 
dical  Particles ;  for  fince  Mercury  in  ever  fa 
fmall  Quantities  is  abfolutely  opake,  and  lets 
none  of  fhe  Rays  of  Light  pals  ;  and  fmce, 
whatever  be  the  Caufe  of  Reflexion  and  Re- 
fradion,  Light  being  Material,  muft  either 
make  or  find  a  Paflage  through  every  refradl- 
ing  Medium  ;  fince  likewife  it  is  probable,  that 
Light  does  not  penetrate  through  the  fblid  Sub^* 
ilance  of  the  confiituent  Particles  of  Fluids;  but 
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her  through  cheit  Pores  and  the  Vacuities 
form'd  by  their  Orbicular  Figures,  it's  plain 
Therefore,  that  the  Particles  of  Mercury  have 
very  few  Pores,  and  if  they  be  SphericJ,  that 
their  Diameters  arc  not  much  greater  than  thofe 
of  the  Particles  of  Lighr,  for  thefe  Interftices 
are  as  the  Cubes  of  the  Diameters  of  the 
Glchules,  by  whofe  meeting  they  are  form'd ; 
and  feeing  Light  cannoc  pafs  through  thefe  In- 
terllices,  it  is  plain,  chat  the  Diameters  of  rhe 
Corpufcles  of  Mercury  muft:  not  be  much  greater 
than  thofe  of  Light ;  and  if  thele  Corpufcles 
be  Sfhcriodical,  or  Oval,  their  fhorteft  Diame- 
ters muft  not  be  much  greater  than  the  Dia- 
meters of  the  Patriclcs  of  Light,  to  form  Pat 
iages  for  it.  The  Solidity  of  the  Particles 
whereof  Mcrcurf  cQofifls,  and  the  fmallneft  of 
tlie  Interftices  they,  leave  between  them,  ac- 
counts for  that  wonderful  GraFity  of  Mtrcury, 
above  other  Fluids. 

$  XXX.  Arr  feems  to  confift  of  Spires  con- 
torted into  fmall  Spheres,  through  the  Inter- 
ftices of  which,  the  Particles  of  Light  may 
fteely  pafs,  and  this  is  the  Reafon  why  it  is  lo 
light,  the  folid  Subftance  of  the  Spires  being 
Very  Imall  in  proponion  to  the  Spaces  they 
take  up  ;  their  being  fpira),  accounts  fof  the 
slafticity  of  Air  i  their  being  tplierica!  Parti- 
cles which  gives  free  Paflage  to  any  Heteroge- 
neous Matter,  accounts  for  Air's  being  comprcf- 
fibie,  as  aUo  how  when  ccmprefi'd  it  retains 
F  '  ill 
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its  fluidity,  becaufc  fpiral  Spheres,  throa^ 
which  another  Matter  freely  palfes,  when  coril 
prcls'd.  form  themlelvcs  '\mo  Sfhiriedi ,  or  Fl 
gurcs  moft  refcmbliDg  them.  This  Account  dj 
the  properties  of  Air,  may  perhaps  pleafe  fomej 
but  there  is  another,  which  to  ochers  Teems  th4 
more  genuine  ;  for,  if  Wrr  be  fuppos'd  to  con?- 
ill!  of  I'mlll  Particles,  which  endeavour  to  re- 
cede from  one  another,  with  a  Force  reciprt* 
tally  frefortjonal  to  the  Diftances  betwixt  thei 
Centers ;  all  the  Appearances  of  Air  may  theno 
be  accounted  for;  for  upon  this  ^y^ofAf/fj  thq 
will  compofe  an  Ehjlick  Fluid,  whofc  Drnfit 
is  proportional  to  its  Ccmpreffiot;,  as  Sir  /faa 
Ntmen  has  demonftratcd;  Prop.  13.  Pag.zy^ 
%d  Edii.  The  Diameters  of  the  Paicicles  t 
Air  feem  to  be  greater  than  thofc  of  Watt^ 
and  the  Diameters  of  the  Particles  of  Wjtei 
greater  then  thofe  of  Mercarj ;  and  that  of  ib 
Light,  by  far  the  lead  of  alt,  as  ilull  be  aftci 
Wards  Ihown, 

S  XXXI.  Other  Fluids  (bcfides  that  of  tig 
Li^t,  under  which  Name  I  comprehend  a] 
that  which  pafles  under  ilicNameof  ^(j&irri, 
or  Suhtile  Milter,  which  I  (liall  examine  heti 
after)  fccm  to  be  compounded  of  thefe  Pri 
tnitive  Fluids,  viz.  Water,  Air,  Mercury  ani 
ti^^ht ;  and  of  Particles  of  5^/f  j.  Earth,  sk 
fhurs,  and  fuch  like  Ingredients,  and  the  Vi 
Series  of  fuch  mixt  Fluids  may  in  the  generl 
K  thus  eflimaied.  i.  Suppofmg  all  other  thing 
aliM 
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alike,  efpccially  the  Primitive  Fluid,  and  cha 
Figure  of  che  pares  of  cbe  IngredienCt  the  mixc 
Fluids  will  differ  proporcionably  to  the  Mag-, 
nitude  of  the  parts  of  the  folid  Body,  which' i 
mixes  with  the  Fluid ;  thus  Watet  or  Lympb., 
iflix'd  with  Globules  of  Fiefli  or  Blood  of  a 
greater  Viameteir,  will  make  a  different  Li-, 
[uot  from  the  fame  Lymph,  mix'd  with  6/0- 
lUs  of  Flefh  or  Blood  of  a  lefs  Diameter .  %.  C^-- 
hli  Parihus,  (efpecially  the  Fluid,  the  Figure,' 
the  Diameters  of  the  mixing  IngredieuE; 
ig  the  fame,^  the  Liquor  will  differ  propotr 
jahlj  CO  the  Difference  of  the  Firmnefs  or 
ftnefs  of  the  Parts  of  the  mixing  Ingredient^  ' 
thus  Mercury  mix'd  with  Globules  of  DiAmopd^  1 
would  make  ^  differtnt  Fluid  from  Mercur%  • 
mix'd  with  Globules  of  Silver  or  Btafi.  3,  AI| 
other  things  being  tuppos'd  the  lame,  the  Fluid  ' 
will  differ  proportionably  to  the  Difference  of ' 
the  fpecifick  Gravities  of  the  Particles  of  the 
(nixing  Ingredients ;  thus  a  mixture  of  Gold 
and  Mercury  will  make  a  different  Liquor  fron| 
that  of  Mercury  and  L^ad,  the  Difference  ol 
the  fpedfick  Gravities  being  here  only  confidfr 
red.  4.  All  other  things  being  fuppos'd  th^ 
fame,  the  Liquor  will  differ  according  to  thd  , 
different  Degrees  of  the  Cohefion  of  the  folid 
Parts  among  themielves ;  thus.  Mercury  mix'd 
with  little  Ipherical  Mtgnets,  will  make  a  dif- 
ferent mixture  from  that  of  Mircury  mixt  with 
Ifttle  Spherw  of  Leatlot  Inn,  And  thcfc  ftem 
F  1  w 
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ro  be  the  TrimogenUl  Differences  of  mitt 
Fluids ;  now,  not  only  all  thcfc  may  be  dif- 
ferently combin  d  with  one  another,  and  with 
the  four  Primitive  Fluids,  but  alfo  the  Figures 
of  the  folid  Parts  in  the  mixture  may  be  infi- 
nitely diverfified,  (whereas  we  have  hitherto 
only  fuppos'd  all  the  mixing  Solids  Jfhtrical) 
which  will  make  an  infinitely  infinite  Variety 
of  mixt  Liquors. 

S  XXXll.  That  Light  is  a  Body,  or  a  ma- 
terial Subftance,  (ecms  to  be  evident  from  thefe 
Confidcrations.  i.  It  is  progrefiive^  and  re- 
quires a  determin'd  time  to  go  from  one  place 
to  another,  and  is  not  propagated  in  an  [nftant, 
as  is  plain  from  Mr.  Romers  Reafonings  upon 
the  Eclipfcs  of  the  Sateliits  of  Jupiter,  (which 
ar€f  confirmed  by  the  Ob(er various  of  other 
Aflrommers)  whereby  he  demonftratcs,  that 
Light  requires  about  ten  Minutes  to  come  from 
the  Sun  to  us.  i.  ft  may  be  ftopt  or  refifted 
in  its  Paflage  from  one  place  to  another,  by 
the  IntcrpoHtion  of  an  opakc  Body,  as  other 
Fluids  are  ftopt  in  their  Courfcs  by  the  Oppo- 
fition  of  any  (olid  Body.  3 .  It  may  be  con- 
gregated within  a  narrower,  or  fcattered  thro' 
A  larger  Space,  as  is  evident  from  refleding 
Sfecnld,  and  rcfrading  Burning-Glaffes.  4.  It 
may  be  refle(3:cd,  and  the  Determination  of 
its  Motion  changed  Kke  other  Bodies,  and  it 
obflrves  the  fame  Law  in  its  Reflexions  that 
other  Bodies  do,  viz^  the  ^4;;^/^  of  Reflexion 

is 
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is  always  equal  to  the  Angle  of  Incidence,  y.  It 
may  be  put  ouc  ot  its  Courfe  more  or  kCs,  ai;* 
cording  to  the  Nature  of  the  Medium  through 
which  it  pafles-  6.  It  afls  upon  the  Orgarij  of 
Jimntah,  and  upon  all  other  Bodies,  as  other 
^utd  Subftances  do,  by  flriking  upon  theoi 
with  a  determin'd  Force,  by  communicating  a 
certain  Degree  of  Motion  to  them,  by  fcp?- 
rating  their  component  Parts,  and  putting  them 
in  Motion ;  all  thcfe  EiCcHs  we  daily  fee.  7.  It 
may  be  confin'd  and  Ihut  up  in  dctermin'd  Spa- 
ces like  other  Fluids,  The  Light  of  the  Snn 
will  tt'arm  and  heat  other  folid  and  fluid  Bo- 
dies, which  ESedts,  continue  when  their  Caufc 
is  remojf'd  j  the  parts  of  Light  are  yearly  im- 
prilbn'd  in  Fjuics.  Plants,  and  other  Vegeta- 
bles, as  TfPC;  fee  by  the  Spirits  and  warm  Jui- 
ces they  aifiord.  8,.  Laftly,  The  p^arrs  of  Light 
arectxiow'd  with  various  Oriiindfiehuri.  fomc 
are  Rid,  others  Blue,  others  Tdhur,  and  feme 
Gr(cn,  as  Sir  //d-it'  Newisa  has  dcinonfl.rated, 
and  may  be  (een  by  a  Prtfm  applied  to  the  Hole 
of.  a  darkeo'd  Room  through  which  the  Su" 
fliines.  Now  ail  thefe  are  the  Properties  of 
Bodie.;,  and  can  belong  co  nothing  but  Matcr 
rial  Subftances- 

J  XXXIIl.  That  the  Particles  of  Li^hr  va 
extremely  little  or  fmall,  we  may  conclude 
from  thence,  that  they  pafsthrougb  almoft  all 
Bodies  that  arc  pervious,  fuch  as  Chrjfials, 
Qlales,  Texaral<7fmf«.anFl  almoQ  all  Fluids  hue 
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' Mercnrj;  and  that  it  freely  pflHes  where 
other  fluid,  how  thin  Coever,  can  enter,  a: 
yet,  no  Eye,  however  aflifted,  has  been  abl( 
to  difcover  or  diftinguifii  the  parts  of  the  grof 
led  Fluid.  Bat  what  mod  of  all  demondrates 
their  fmallnefs,  is.  that  Light  may  be  propa- 
gated from  innumerable  ditfercnt  Luminous  Bo- 
ttiejf  without  ahy  confiderable  oppofition  to 
one  another',  fuppofe  a  Plate  of  Mcttal  (ha- 
ving at  the  top  the  ftnalleft  Hole  can  be  made) 
were  ereded  ferfrndicuUrlj  Upon  a  Hcrizontd 
TUm,  and  about  it  were  fet  innumerable  lu- 
minous Obj^dts  of  about  the  fame  height  with 
the  Plate,  at  an  ordinary  Didance  from  it,  the 
Light  proceeding  from  every  one  of  thofc  Ob- 
jefls,  will  be  propagated  through  this  (mall 
Hole,  without  interfering.  This  will  appear  by 
applying  a  dark  Objedl  in  %  llraight  Line  againu 
the  Luminous  Body,  for  the  Light  of  this  Body 
will  through  the  Hole  be  receiv'd  upon  thft 
dark  Body :  Now  it  is  impoffibic  that  ft>  many 
different  Streams  cf  Light  cou'd  be  tranOnittea 
through  fo  fmall  a  Hole,  were  not  the  Parti- 
cles of  Light  extremely  fmalJ.  Add  to  this, 
that  were  pot  the  Particles  of  Light  extremeiy 
little,  being  extremely  fwift,  {i.  c.  more  than 
a  Milhbn  of  times  fwifter  than  a  0«bc»  5«tff ', 
continuing  in  irs  greaceft  Velocity,  as  ftiall  be 
prefencly  fhown)  they  wou'd  peircc  all  kinds 
of  folid  Bodies  with  almoft  as  great  Facility  as 
they  do  Vacuities,  whereas  we  fee  IJght  re- 
'  gularly 
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gularljf  rcflcdled  from  fome  Bodks.  More- 
over, we  find  that  innumerable  different  Spheres 
of  Ligiic  within  our  Hmzen,  may  be  propaga- 
ted from  their  leveral  luminous  Centers,  with- 
out interfering-  How  many  Millions  of  Can- 
dies and  FUmhesax  may  we  fee  fending  out 
iheir  tida  of  Light,  without  clafliing  upon 
one  another,  which  argues  both  the  Smallncfs 
of  the  Parts  of  Light,  and  the  Largenefs  of 
the  void  Interftices  between  the  Particles  of 
Air  and  other  Bodies. 

^  XXXIV.  How  extremely  fwift  the  Parti- 
cles of  Light  arc,  we  may  gather  from  the 
forementioned  Experiment  of  Mr  Homtr's, 
whereby  he  demonftraces,  that  tire  Str:ams  of 
Li^bt  pa(s  from  the  Sun  to  our  Earth  in  about 
ten  Minutes;  and  Hugtns  in  his  O/wo/ififefw, 
has  prov'd,  that  a  Bullet  continuing  in  the  Ve- 
locity with  which  it  leaves  the  Mufle  of  the 
dnnen,  wou'd  require  twenty  five  Years  to 
pafs  from  us  to  the  Snn  -.  Now  the  VU  Ptr- 
carfa  being  the  fame  in  both,  the  Velocities 
will  be  reciprocally  as  the  times,  /.  e.  the  Ve- 
locity of  Light  will  be  to  that  of  a  CdftnoTt- 
Ballct,  perfifting  in  its  greateft  fwiftnefs,  as 
twenty  five  Years  is  to  ten  Minutes;  or  as 
1314700  to  one  Froximfy  lb  that  the  Velo- 
city, with  wlKh  the  Particles  of  Light  paft, 
will  be  more  than  a  Million  of  times  Iwiftec 
than  a  CunnoH  BaUd.  Moreover,  tlie  Diflance 
betwixt  the  .S««  and  w,  is  at  leaft  1 2.000  Dia^ 
V  4  njci«i;i. 
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wf/fwof  the  Earth,  bat  allowing  it  to  be  onlj 
loooo  DUmeters,  the  Light  ruDS  a  thoulam 

>pUmsteri  in  a  Minute,  ot  fixceen  and  half  Dia 
meters  of  the  Earth  in  a  Second,  ot  bcatiog  c 
an  Artery,  that  is  more  than  nooooo  Teifetjf 
fiace  the  DUmeUr  of  the  Earth  contains  iS(>f. 
FftBch   Le^ues ;    and    every   Lcagut    contains 
^_         arSi   Tcifes,    according   to  the   Numbers  ot 
^H        Mr.  Fkard.    But  Sound  goes  but  about  i8q 
^H       Toifes,  in  a  Second,  wherefore  Light  is  about  0x 
^H        hundred  thoufand  times  more  Swift  than  Sounds 
^H        Likewife,  fince  the  Earth's  middle  Diametfr  is 
^P        7846  Miles,   each  of  which  contains    JOCQ 
Feec  i  and  fince  Light  goes  in  a  Second  or  ia, 
a  pulfc  of  an  Artery,  fixtcenanda  half  Diame^- 
xers  of  the  Earth,  it  is  plain,  that  in  every  Se- 
cond it  runs  at  lead  a  hundred  and  thirty  choU" 
.^v      ^'^^  Miles,  which  is  a  prodigious  and  almo^ 
^P       90  incredible  Space  in  fo  Ihort  a  time.    But 
^B       the  extraordinary  Elfeds  of  Light  and  Beac| 
^V       icem  to  require  all  this  -,  we  fee  how  powerfully 
it  a<^3  (being  congregated)    upon  the  moil 
compadl  Iblid  Bodies,  and  we  never  perceive , 
any  diminuripn  of  its  Force  arifing  from  an 
abatement  of  its  Velocity.  '*i 

^  XXXV.  The  Sm  and  fi«  Stars  feem  c^ 
be  huge,  denfe  Bodies  ("like  the  Earth  or  Fla- 
nets)  heated  to  an  extra©rdina%  Degree,  and  . 
theit  Heat  probably  may  be  preferv'd  by  the  , 
greatnefs  of  their  Bodies,  and  the  mutual  A(f)ioa 
and  Re-adion  between  their  Farts,  and  the 
Light 
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Light  which  they  emit ;  and  their  Parts  are 
kept  from  fumeing  away  by  their  fxity,  and 
alio  fay  vafl:  Weight  and  Denfity  of  the  Aimof^ 
fhcrcs  incumbent  upon  thcni,  and  powerfully 
comprclling  them,  and  condenfing  the  Vapours 
and  Exhalations  which  ariie  from  them.    The 
bcfl:  Image  we  can  frame  to  our  fclves  of  the 
Sufi^  is  to  conceive  the  Body  of  the  Sun,  and 
[he  Fluid  of  Light  fepatated  and  apart,  (and  it 
is  highly  probable  they  may  be  atilually  {epa- 
rated.  and  the  iirH:  intirely  draind  of  the  lat- 
ter^ the  Sun  then  will  be  hkc  a  great  Earth,  only  , 
more  Denfe,  CompatS,  and  Solid.    The  Fluid  of 
JL*]fi&;,like  that offj^afrr  or  ^ir,but  infinitely mor^  ' 
fubtjlc,a(^ive,and  of  finer  Tarts ;  and  that  (in  comr  V 
pound ingthcmagain)  thcfirA  has  been  fatuiaceiii'l 
with,  or  quite  fu'allow'd  up  in  the  latter,  by"^ 
which  the  Parts  of  the  firlt  has  been  put  iqr  1 
ftrong,  quick  and  vehement  Vibrations.  Whei|V 
the    Hvn    and  fixt    StarJ    are    thus    dilTolv'd.^ 
and  drcnch'd  in  this  Fluid,  the  Li»ht  will  b9  i 
emitted  from  them  by  the  vibrating  Motion  \ 
of  their  PartSi  after  the  manner  we  fee  Iroo>  i 
when  heated  to  fuch  a  Degree,  as  to  be  juft  4 
going  into  Fufion,    by  th:  vibrating  Motion  > 
of  ics  Parts,    fend  forth  with  Force  and  Viop^J 
lencc,  copious  Streams  of  licjaid  Fire  all  around :  i 
great  Bodies  prcferve  their  Heat  longefi;,  and 
ihac  perhaps  in  proportion  to  their  Diamiiers, 
Sir  Ifdsc  Nemos  has  made  it  probabk,   that 
^cCcwfLffhichappeac'd  in  16S0,  by  approach- 
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ing  to  die  San  in  its  Perihetiiim,  acquit'd  fuch  » I 
Degree  of  Heat,  as  to  be  50000  Years  a  cooWJ 
ing,  whence  wc  may  gueft,  that  fuppofing  thtf 
SMff  and  fixe  Sttrs  to  be  only  ColUHhm  of  dcnle^ 
and  folid  Matter  like  the  Planets,  heated  to  a  ' 
very  intente  Degree,  they  may  be  many  MilU^ 
ons  of  Years  without  lofing  any  conftdetabl^ 
part  of  their  Heat.     Afironomers  have  obferv'd^ 
ja  dote,   compact  and  large  Atmoffhere  about 
the  Sun,  and   there  is  no  doubt  to  be  made, 
that  its  Body  is  of  the  lame  Nature  with  the 
other  material  Parts  of  this  Univerfe,  excepting 
what  Alterations  its  vehement  Heat  may  pro- 
duce^  and  confequently,  its  highly  probable, 
that  the  Sun  and  fixt  Stars  arc  only  f /jflff'like 
fiodies,  vehemently  heated. 

S  XXXVI.  Bedits  and  Light,  ad  mutoalljJ 
upon  one  another,  /.  e.  Bodies  ^6t  upon  l^g^ifm 
in  emitting  refleding,  rcfradting  and  bending 
its  Rays, '  and  Light  upon  Bodies,  in  heatioi 
them,  and  putting  their  Parts  in  a  vibratina 
Motion,  wherein  Heat  confifts,   according  i 
Sir  Jfsic  Nevrtens  Difcovcrics.     If  we  fuppoHJ 
that  Bodies  adt  upon  Ligk',  by  attraaing  it  ^ 
Lines  ferfendicuUr  to  their  Surfaces,  /'.  (•.  fa|r 
pofing  two  fmiilar  Mediums  diftinguifticd 
Parallel  Lines,  and  that  a  Ray  in  its  Vaflage  our 
of  the  one  through  the  other,  is  urged  ferfcn-  ' 
McuUrlj  towards  cither  Plane,   by  any  Force, 
which  at  given  Diflances  from  the  Plane,  is  of 
given  Quantities  i  then  whatever  IqfJinations 
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die  Rays  have  to  the  Plane  of  Incidence,  the 
Sine  of  the  Angle  of  Incidence  of  every  Ray 
confidered  apart,  ihall  have  to  the  Sine  of  the 
Jngte  of  Refraifiott  a  conftant  ratio :  In  the  fol- 
lowing Scheme,  let  the  fimilar  Mediums  be  di- 
ftinguifh'd  by  the  two  Parallel  Lines  A  a  and 
Bh,  which  are  fuppos'd  to  define  ^  MedJ^tp 
different  from  the  other  twcLet  this  Medium  be 


divided  by  parallel  pointed  Lines  C  c,  Dd^E  e', 
Ff,  into  fiDiilar  Planes.  Let  G  H  hz  the  inci- 
fident  Ray.  And  fuppofe  the  refra£iin>^  Medium 
Ad,  Bh,  begins  to  aft  upon  it,  either  when  it 
enters  into  it  at  N,  or  at  fome  certain  Diftance 
i^m  it  on  the  one  fide,  f^nd  ends  at  a  certain 
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Diftance  from  it  on  the  «hcr  ;  and  that  at  ail 
Places  between  tbefe  two  Limits,  the  refra^ing 
Plane  ads  upon  the  Ray  in  Lines  whoie  Di- 
rection is  perpendicular  to  that  Plane;  and  that 
the  Adions  upon  the  Ray  at  equal  Diftaaoes 
from  the  refrading  Plane,  be  equal ;  and  at  un- 
equal onesy  either  equal  or  unequal^  at  any 
^ate  whatever.  -  If  the  ImpuKe  of  the  nfraff^ 
fv£.  Medium  ^4  4  i?  ^  on  the  incident  Ray  G  H  be 
lilniform,  that  is,  at  every  Divifion  of  tlie  re^ 
fraHing  Medium,  Cc,  D  d,  Ee,  Ffy  be  equal, 
^hen  according  to  GaliUus's  Problem,  the  hci'- 
^Ant  Ray  G  //,  will  defcribe  in  the  refraSing 
^ledium,  the  Parabolic  Curve  G  I,  and  be  re- 
fralied'ivAO  I K.  Take  AH,  equal  to  //^,  and 
..cjredi  the  Perpendiculars  G  A,  K M  on  the  Ea- 
ralicl  Planes  A  a  and  B  b,  and  the  Sine  of  the 
Angle  of  Incidence  G  A,  and  Kl^\!t\z  Sine  of  the 
.  Anglo  of  Reflexion,  fhall  be  in  a  conftant  Ratio 
in  all  the  Incidences  of  the  Ray  G  H,  as  Sir  I^aac^ 
I^evpton\\z%  demonftratcd  in  Yrop.  94.  Page  %oy 
and  feq.  Princip.  Phil,  zd  Edit,  and  Prop.  6. 
Pag.  Latin  Ed.  Optic.  And  if  the  Impulfe  be  une- 
qual on  the  Ray  G  //  at  the  feveral  Divifions 
of  the  refr deling  Medium  Cc,  Dd,  E  e,  F  f, 
yet  fincc  it  muft  be  uniform  through  every  (inr 
gle  Divifion,  if  thcfc  be  fuppos'd  infinitely  lit- 
tle and  many,  the  Propoficipn  will  dill  hold 
true,  whatever  be  the  Law  of  the  Attradioi^ 
of  the  Ray,  provided  its  Diredion  be  Perpen- 
dicular to  the  Plane  pf  the  refraSling  Medium 
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and  equal,  at  equal  Difiances  from  it.  And 
iince  by  the  id  CcroUarjof  the  3d  Law  of  Na» 
ture^  the  oblique  Force  of  the  incident  Kay 
G  Hf  may  be  divided  into  the  two  Forces  G  A 
and  A  H^  and  of  the  refraSied  Ray  IK^  into 
K19  and  /  ^T ;  it  is  evident^  that  the  Velocity 
of  the  Ray  before  its  Incidence^  is  to  its  Velo* 
city  after  it  Emerges ;  as  the  Sine  of  Emergence 
K  N,to  the  Sine  oi  Incidence y  G  A.  And  if  the  Ve- 
locity of  the  Ray  before  its  Incidence  be  greater 
than  afterwards,  that  is,  if  the  Obliquity  of  the 
Incident  Ray  be  very  Great,  in  refpec^  of  that 
of  the  Refrafficn  when  it  has  entered  the  /?e- 
fra{fing  Medium  Aa  Bh,  then  the  ParaboUck 
Line  will  turn  back  toward  the  Plane  of  Inci- 
dence ;  becaufe  in  that  Cafe,  the  Sine  of  Emer^ 
gence  will  grow  larger  and  larger,  till  it  be- 
come equal  to  the  Radius,  and  then  the  Raj  mud 
return  ibmewhere  at  M  in  the  ParaboUck  Line 
A  Hm  h  L.  Take  h  a  equal  to  H  A,  and  cxoGt 
the  Perpendicular  a  £,  and  it  (hall  be  equal  to 
A  G,  that  is,  the  Sine  of  Incidence  fliall  be  equal 
to  the  Sine  of  Reflexion,  as  Sir  Iiaac  Niwton 
has  proved  in  the  forecited  Place  of  his  Prin- 
ciple. Now  fince  it  is  matter  of  Fad  and  Ex- 
periment, tliat  the  Sines  of  the  Angles  of  hcl^ 
dence,  and  Refraiiion  in  all  Rays  of  whatever 
Nature,  obferve  a  conflant  ratio^  and  that  the 
Angles  of  Reflexion  and  Incidence  arc  equal ;  it 
is  therefore  on  the  other  hand  true,  that  the 
Rays  of  Light  arc  thus  urg'd  by  the  R*fra£iing 
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M(dU,  and  cHeir  Velocity  thus  ateted  by  ti. 
ficHin^  ones,  fo  that  it  is  evident,  RefraWon' 
and  RffitSlion  proceed  from  one  and  the  famd 
Principle,  atfting  differently  in  different  Cir» 
cumdances,  that  is,  when  the  Obliqnityof  the 
Incident  Ray  is  great,  and  the  RefraSfivc  Power 
of  the  Medium  is  alfb  confiderable,  the  Ray 
will  be  rcfie<3cd.  But  if  its  Angle  of  hcidencc 
be  large,  and  the  Refr0ive  Power  of  the  Mc 
drum,  not  very  ftrong  to  thro^  it  far  from  the* 
Perpendicular,  it  will  be  Refra£fed. 

^  XXXVir.  Sit  Ifaac  Nmtcn  has  dembnfltd:- 
ted  from  plain  and  convincing  Experiments,' 
that  the  Ligk  of  the  Sd;?  confifts  of  Rays  di!^. 
ferently  refrangihli  znA  refiexihU,  and  that  thofc^^ 
Rays  are  differently  rc^exihle,  that  are  difl«^ 
rently  refrangible.  Thefe  Rays  (hat  are  all  alifcr 
refrangible,  he  calls  the  Light  of  them  Simpli 
and  Hcjficgeneal,  and  thofe  that  are  fome  more.' 
refrangible  than  others,  he  calls  their  Ligbt^ 
Compound  and  Heterogental  s  the  greater  or  lefif' 
Refrangihiliiy  of  Rays,  is  their  Difpofition  to: 
be  tucn'd  more  or  lefs  out  of  their  way,  in  like' 
Incidences  on  the  fame  Medium ;  and  theii^* 
greater  or  lefs  Refitxikiliiy  is  their  Difpofition' 
to  be  returned  back  more  or  lefs  cafily  into  the^ 
fame  Medium  from  any  other,  upon  whofe 
Surface  they  fall.  RtfraSliin  out  of  the  Rarer 
Medium  into  the  Denfer  is  made  To,  that  the* 
Angle  of  RefraSiien  is  lefs  than  the  ^ngle  of  In- 
fidince,  and  on  the  contrary.  The  Colours  rf 
Hcmv- 
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fiofntgtntd  Light  are  thcfe,  yiolet,  Indko,  Bk(, 
Green,  Teilovf,  Orange  and  Red.    Thefe  Colours 
in  the  Objeds  are  their  Dtrpofition  to  refieSl 
this  or  that  fort  of  Rays  moce  copioufly  than 
ihc  reft ;  and  in  the  Rays  of  Lighi  they  ate 
cheir  Difpoficion  to  propagate  this  or  that  Mo- 
tion into  the  Organs  of  Vifion,  and  in  them, 
they  are  Senfations  of  chofe  Motions  under  the 
forms  of  Colours ;  the  Rays  that  produce  Red 
Colours,  arc  leaft  refrd/tgihle,  and  ihofe  that 
make  Violet,  the  moft,  and  the  reft  are  more 
or  le(s  refraKgitie,  as  they  approach  either  of 
theic  Hjttrcmes  in  the  Order  fee  down,  that  is. 
Orange  is  leaft  refrangihU,  next  to  Red,  and 
Yellow  next  to  Orange,  and  fo  on.    All  the 
Colours  of  the  Univerfc  which  are  made  by 
Liebt.  are  either  the  Colours  of  Hemogcneal 
^ffihts,  or  compounded  of  a  Mixture  of  thole : 
^Hptenefs  is  produc'd  by  a  due  Mixture  o/i 
^^B  the  PrimArj  Colours  of  Homogeneal  Light ; 
and  Blackneft  by  a  Suffocation,  or  Non-reflexk 
hilitj  of  Light ;  and  all  Grey  Colours,  betwi* 
Black  and  White,  may  be  compounded  of  all 
cbe  Primary  Colours  mixt  in  a  due  Proportion; 
the  Primary  Colours  of  Homcgefieal  Light  are 
uncliangeable  in  tiieir  Nature,  and  no  Rifiexi- 
cm  nor  RcfmBions  Will  chaiSgc  any  of  thefe  into 
another :  whereas  by  the  due  Mixture  of  co- 
lout'd  Bodies,  Colours  may  be  produc'd  by 
Compofiiion,   which  fliall  be  like  to  the  Co- 
irs of  Homogtrital  Light,  but  no:  as  to  the 
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immutability  of  Colour  ;  for  that  may  be 
chang'd  according  to  the  Colour  of  the  Light 
by  which  they  are  feen  ;  (o  that  if  the  Sun^i 
Light  confided  but  of  one  fort  of  Ravs^  there 
wou'd  be  but  one  Colour  in  the  whole  World, 
and  it  wou'd  be  impoflible  to  produce  any  new 
Colour  by  Reficxhns  or  Refraiiiom,  for  all  the 
Variety  of  Colours  depends  upon  the  diffe* 
rent  Compofitiori  of  Light. 

^  XXXVIII.  The  Rays  of  Light  which  fall 
upon  BodieSj  and  are  reflected  or  refra^fed,  be- 
gin to  bend  before  they  arrive  at  the  Bodies* 
Sir  Ifaac  tJevpton  has  fhown  by  feveral  Experi- 
ments ot  Rays  pa/Tmg  by  the  Edges  of  Bodies, 
that  they  are  tncurvated  by  the  Adion  ot 
thefe  Bodies  as  they  pafs  by  them,  and  that  this 
Adion  is  flrongefl  at  the  lead  Dijflance ;  he  ha? 
demondrated  iikewife,  that  the  Caufe  of  Re^ 
flexion  is  not  the  impinging  of  Light  on  the 
(olid  and  impervious  Parts  of  Bodies.  For  (not 
to  repeat  tbofe  other  Arguments  which  he  has 
brought  in  great  plenty)  fmce  Glafs  can  be  no 
other  ways  polifh'd,  than  by  grating  and  (cratcfaf- 
ing  it  by  Subdances,  whofe  Parts  are  finall 
and  fubtiic,  fo  that  the  Scratches  and  Frettings 
of  its  Surface  become  too  fmall  to  be  vifible, 
yet  not  fo  fmall  as  to  become  truly  plain  of 
jpherical,  and  all  together  to  compofe  one  Sut- 
facc ;  if  Light  were  reflected  by  impinging  upon' 
the  folid  Parts  of  Glals,  it  wou'd  be  fcatter'd 
a3  much  by  the  mod  polifh^d  Giafs,  as  by  the 
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roughed:,  which  being  contrary  to  Experience^' 
ic  is  evident,    that  the  Reflexion  of  a  Ray  i^ 
not  eSeded  by  one  Tingle  Point  of  the  refle* 
Wng  Body,  but  by  fome  Power  of  the  Body^ 
livbich  is  evenly  diffus'd  over  all  its  Surface^ 
by  which  it  aAs  upon  the  Ray  without  imme* 
diate  Contaif,   after  the  manner  hinced  5  37^ 
Bodies  refleil  and  refraif  Light  by  one  and  the 
fame  Power  varioufly  exercised  in  various  Cir- 
cumftances  j  for  when  Light  goes  out  of  Gla(9 
into  Air  as  obliquely  as  it  can  poflibly  do,  if  its 
fncidencc  then  be  made  dill  more  eblique^  it 
becomes  totally  refle6isd,  for  then  its  refraSlive 
Power,  or  the  Force  of  its  Attradion  upon  the 
Ray,  becomes  too  ftrong  to  let  any  of  the  Rayif 
go  through.    Befides  that,   thole  Surfaces  of 
tranfparent  Bodies  which  have  the  greateft  re* 
fraSitng  Power,  reflcB  the  greateft  quantity  of 
Light ;  for  by  Experiment  it  is  found,  that  id 
the  Suferficifs  interceding  two  tranfparent  Me* 
dmms;    the  Reflexion  is  ilronger  or .  weaker,  as 
(he  Superfice  hath  a  greater  or  lefler  reftdBing 
Power;   for  in  the  confine  of  ^/>  and  SaUGem 
'ti5  ftrdnger  than  in  the  confine  of  Air  and 
WdUr^  and  ftill  ftronjger  in  the  confine  of /4/r 
flind  common  Glafs  or  Cryftal^  and  ftronger  in  the 
confine  of  Air  and  Diamond      Between    the 
l^arts  of  opake  and  coloured  Bodies,  there  are 
many  Spaces  either  empty  or  replenilh  d  with 
Mediums  of  other  Dcnfities,  as  Water  between 
the  tinging  Particles   wherewith  any  Liquor 
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is  impregnated,  Air  between  the  aqueous  Globules^ 
that  conllicutc  Clouds  or  Mills,  and  perhaps, 
Mediums  different  from  both  theie  between  the 
Parts  of  hard  Bodies.  Now  Reflexions  are  pro- 
duced in  the  Sufcrficies  which  intercede  thefe 
Mediums  of  different  Denfities,  and  the  Reafon 
why  uniform  pellucid  Mediums  have  no  fenfiblc 
Reflexion  but  at  their  external  Superficies,  is  bc- 
caufe  all  their  Partsareof  an  equal  Dcnfity;  and 
Opacity  arifcs  from  the  multitude  of  RiflMions 
produced  in  the  internal  Parts  of  Bodies. 

§  XXXIX.  All  Bodies  feem  to  have  their 
rcfraltive  Povvers  frofortional  to  their  Denfities, 
excepting  fo  far  as  they  partake  more  or  lefs  of 
fulphurouSjOily  Particles,  and  thereby  have  their 
refrai^ive  Power  made  more  or  lels ;  this  Sir 
Ifaac  Ncvrton  has  found  by  Obfcrvacion  on  al- 
mofl:  all  tranfpareht  bodies,  together  with  a 
Calculation  founded  upon  the  Suppofition,  that 
Light  is  fwifter  in  Bodies  than  in  vacuo,  in  the 
Proportion  of  the  Sines  which  mcafure  the  fff- 
fraffion  of  Bodies,  which  is  certainly  true,  fmce 
it's  from  the  Adlion  of  Bodies  on  Light,  that 
this  refraUive  Power  docsarile;  and  it's  ^cry 
probable,  that  this  refra6Iive  Power  in  Bodies 
does  moftly  depend  upon  the  lulphurous  Parts 
with  which  they  abound,  fmce  all  Bodies  par- 
take more  or  lefs  of  Sulphurs,  as  by  Chymical 
Analyfes  wc  find.  And  as  Light  congregated 
by  a  Burning'Glafs,  ads  mod  upon  fulphurous 
Bodies^  to  turn  them  into  Fire  and  Flame ;  fo 
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fince  all  Adion  is  mutual.  Sulphurs  ad:  mod 
upon  Light:  and  that  the  Adion  between 
Light  and  Bodies  is  mutual^  is  cvideht  from 
this  Confideration ,  that  the  denfefl:  Bodies 
which  TtfrAli  and  rtfleci  Light  moft  ftrong'y, 
grow  hotted  in  the  Summer  Heat,  by  the  Adi- 
on  of  the  refraUed  and  refleiied  Light.  The 
Bodies  that  refied  Light,  are  thofe  whole  Poires 
are  fiU'd  With  Mediums  of  an  unequal  Denfity 
With  that  of  the  refracting  Medium  it  (elf,  and 
Bodies  become  more  transparent,  by  filling  theii: 
Pores  with  Fluids  of  equal,  or  almoft  £qual 
Denficies  with  their  Parts,  as  Paper  dip'd  in 
Water  or  Oyl :  and  on  the  contrary,  the  moft 
tranfparent  Subftances  may,  by  evacuating  their 
Pores,  dr  (eparating  their  Parts,  be  rendered 
fufficiently  opake,  as  Salts  or  wet  Paper  dry'd# 
Glafs  by  being  pulverized,  or  Horn  by  being 
(crap'd. 

^  XL.  The  leafl  Parts  of  almoft  all  Natural 
Bodies  are  tranfparent,  as  may  be  feen  by  view- 
ing fmall  Bodies  with  a  Micrbfcope,  and  confe-^ 
quently,  theiy  muftj  according  to  their  feverai 
Sizes,  reBed  Rays  of  one  Colour,  and  iranG* 
mit  thole  of  Another,  upon  the  fame  Groilnd 
that  thm  Plates  refled  dr  tranfmit  thofe  Rays  i 
for  a  thin  Plate  of  an  even  chicknefs  appears 
all  over  of  the  fame  Colour,  and  if  this  PJace 
were  flit  into  Threads,  or  broken  idto  Frag* 
m^n:s  of  the  iame  thicknefs  wicii  the  P  ate; 
there  is  no  rcafon  why  every  ThreAd^ox  ^ra^- 
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ment  fhould  not  keep  its  Colour,  and  confe* 
quently,  why  a  hcaj>  of  tbofe  Threads  or  Frag^' 
fncnts  fliould  not  conftirute  a  Mafs  or  Powder 
of  the  fame  Colour  which  the  Plate  exhibited 
before  it  was  broken ;  and  the  (mall  Parts  of 
all  Natural  Bodies  being  like  fo  many  Fragments 
of  a  Plate,  mud  on  the  fame  Grounds  exhibit 
their  Colours.  Now  Sir  Ijaac  Nervton  found  by 
Obfervation,  that  thin  Plates  or  Bubbles  refie^ 
Bed  Rays  of  one  Colour  and  tra^Jmitted  thofe 
of  another,  according  to  their  ieveral  thicknefs 
or  thinnefs)  and  therefore  the  fmall  Parts  of 
Natural  Bodies  being  tranfparent,  mud  upon 
the  fame  Grounds  rrfieB  or  tran[mit  the  (everal 
forts  of  Rays:  and  this  is  the  Foundation  of 
the  various  Colours  of  all  Natural  Bodies. 
But  the  parts  of  Bodies  on  which  their  Colours 
d  pcnd,  mud  be  denfer  than  the  Medium^  which 
pervades  their  Intcrflices ;  and  as  there  is  a 
conftant  Relation  between  Colours  and  Refra/i" 
philitj,  the  mod  Refrangible  Rays  being  Violet^ 
the  lead  Refrangihle  Red,  and  thofe  of  inter- 
mediate Colours  having  proportionally  inter- 
mediate Degrees  of  Refrangibilitj ;  fo  there  is  a 
conftanr  Relation  between  Colour  and  Reflexibi^ 
/r,  the  Fiolet  being  in  like  Circumflances  rcfie- 
^ed  at  leaft  thickncfles  of  any  Plate  or  Bub- 
ble,  the  Red  at  greateft  thickncfles,  and  the 
intermediate  Colours  at  intermediate  thickncG 
fes ;  and  there  are  Ieveral  Orders  of  thofe  Co- 
Jours  more  or  le(d  intenle  and  vivid^  according 


to  the  fcvcral  thickneflcs  of  thcfe  Places  of 
Bubbles  :  and  the  rea(bn  why  the  Surfaces  o^ 
all  cliick  and  cranfparent  Bodies  rcfledt  pare  of 
the  Lighc  iacidenc  on  them, .  and  rcfra(5l  or 
tranfmic  the  reft,  is,  that  fomc  Rays  at  their 
Incidence  are  in  Fits  of  eafie  Refleiiion^dXi^  others 
in  Fits  of  eafie  Tranfmiffion.  Thofc  who  dc- 
(ire  full  Sacisfa<3ion  in  this  wonderful  i^ppear- 
ance  of  Nature,  mufl;  go  to  that  Jare  admira- 
ble Treat! fe  of  Opticks,  written  by  Sir  Ifaac 
Nerrton^  for  ic  is  impolfible  to  fcparJte  the 
Parts  of  this  Work  from  one  another  without 
Difadvantage  to  them,  or  to  fum  them  up  in 
a  lefs  room,  without  lofing  fomething  Neio 
and  UfefuL  That  great  Perfon  having  before 
(hown  how  far  Numbers  and  Geometry  would  go 
in  Natural  Philofofhy^  has  now  manifcftcd  to 
the  World  to  what  furprizing  Heights,  even 
vulgar  Experiments  duly  managed  and  careful- 
ly examined  in  fuch  Hands  may  advance  ic. 
In  the  general,  I  think  we  may  fafcly  conclude 
from  Sir  //aac  Netrtons  Difcovcrics.  i.  That 
the  Sun  and  fixt  Stars  zxq  but  Planets  or  Ejrths 
vehemently  heated ;  or  having  their  Imallcll 
Tarts  put  m  a  ftrong  vibrating  Motion  i.  Tliac 
Light  is  emitted  from  ihem,  by  thcf:  powerful 
f^ihrations  oi  their  fmalieft  Pans.  ;  Thatcl;is 
Fluid  of  Light  emitted  from  thefc  vibratif^^ 
luminous  Bodies,  requires  a  certain  time  inpai- 
fmg  from  them  to  us,  and  moves  after  the  fame 
i^anncr  pthgr  Fluidsdo,only  with  a  much  grca.^ 
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ter  Velocity.  4.  That  Bodies  draw  this  Light 
to  'em  in  Lines  ferpendicular  to  tlieir  SurfaceSi 
and  that  this  Light  puts  the  parts  of  thefe  Bo- 
dies in  a  vibrating  Motion  wherein  Heats  con- 
lill.  5.  That  the  Motion  of  Light  is  fwiftef 
in  Bodies  than  in  vacuo,  by  reafon  of  this  At- 
iradion ;  and  flower  after  its  being  rrflelted^ 
than  in  its  Incidence,  becaufe  that  Force  of  At- 
tradion  which  accelerates  its  Motion  in  its 
Incidence,  muft  of  ncccflity  retard  its  Motion 
in  its  Reflexion,  by  reafon  of  the  different  Di- 
rci^ion  thereof.  6.  That  the  Ray  in  its  whole 
Ccurfe  of  Reflexion  and  Incidence  defcribes  4 
Cu)%'e,  or  is  rather  bended  than  broken  7.  That 
the  nbration  of  the  fmalicr  parts  of  Bodies  pro* 
due  d  by  the  Adion  of  Li^ht,  when  brought 
CO  a  certain  Degree  of  Strength,  is  the  Caufe 
of  their  Light;  juft  as  we  lee  the  Fihrations 
produc'd  in  the  Air  by  tremulous  and  (bno- 
reus  Bodies,  muft  bfe  of  (iich  a  detcrmind 
Force  to  produce  a  diftind  Spund-  8.  That 
tl.)clc  Vibrations  produc'd  in  Bodies  by  the  Adli: 
on  of  Light,  when  their  Motion  confpires  witli 
that  oi  the  Rays  of  Light,  /.  e.  when  any  Ray 
is  in  that  part  of  thefe  Vibrations  that  has  the 
lame  Direction  with  that  of  the  Ray,  it  eafily 
breaks  through  a  refraBing  Subftance,  but  wheq 
it  is  in  the  contrary  part  of  the  Vibration,  which 
impedes  its  Motion,  it  is  eafily  refleded,  and 
fo  every  Ray  is  diljpos'd  alternately  to  be  eafi- 
ly reJleBed  or  eafily  tranfmitted.    9.  That  the 
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Rays  of  Light  arc  of  their  own  Nature  diver- 
fly  RefrafigibU  and  Reflexihle,  and  that  this  di- 
vcrfity  in  both  arifcs  from  the  fame  Principle, 
ading   differently  in   different  Circumftanccs, 
viz     the  Aflion  of  Bodies  upon  Light.     10. 
That  Reflexion  is  caus'd  by  the  different  Den- 
fities  of  Bodies,  ^nd  happens  only  in  Superficies 
that  intercede  Mediums  of  different  Denfitics. 
II.  That  Light  is  totally  tranfniitted  through 
MedtH^s  only  that  are  of  the  fame  uniform 
Denfity,  and  that  the  refrallive  Power  of  Bo- 
dies is  principally  owing  to  the  Sulphurs  with 
which  they  abound;  for  fmccall  x^dlion  is  mu- 
tual, and  fince  Light  congregated  by  a  Burning- 
Glafs  ads  moft  upon  Sulphurs,  (b  Sulphurs 
ought  to  ad  moft  upon  Light-     ii.  That  the 
Forces  of  Bodies  to  reficcf  or  refraSi  Light  are 
very  nearly  proportional  to  the  Denfitics  of  the 
fame  Bodies.      13.    That  certain  Colours  are 
ty  d  to   fuch  Degrees  of  Refrangihilit'i  or  Re- 
fiexihilitj,  and  that  all  the  primitive  ana  origind 
Colours  depend  upon  thefe  Degrees.    14.  That 
White  confifts  in  an  equal  mixture  of  all  the 
primitive  Colours,   and  Black  in  a  SuiTocation 
of  all  the  Rays  of  Light,   which  is  the  rcafon 
why  Blacks  burn   more  eafily  than  other  Co- 
lours ;    and  other  not  primitive  Colours  arifc 
from   a  certain   mixture  of  thcfc.      1 5.   That 
the  Colours  of  Natural  Bodies  depend  upon 
the  different  Dcnfity  of  their  fmall  Parts,  and 
thereby  their  ficnels  to  refled  Light  of  one 
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Colour  and  cranfmir  that  of  others.     i5.  Thac 
(cveral  fores  of  Rays  make  Vibrations  pfftveral 
I?igncflcs,    which  according  to  their  higncflcs 
excite  Senfations  of  (everal  Colours  much  after 
the  fame  manner,  chac  the  yibrAtions  of  the  Air 
according  co  their  feveral  bignefles  excite  Sen- 
fations of  feveral  Sounds.     1 7.  That  the  Har^ 
monj  and  Difcord  of  Colours   arife  fjrom  the 
Proportions  of  the  Fibrauon  propagated  thro* 
(he  Fibres  of  the  Optick  Nerves  into  the  Brain^ 
as  the  Harmonj  and  Difcord  of  Sounds*  arifcs 
fronithe  Proportions  of  the  yihrations  of  the  Ait. 

CorolUry, 

^  From  what  has  been  (aid  of  the  Nature  of 
the  Sun,  and  its  Light,  it  is  evident,  that  the 
Quantity  of  Heat  and  Light  in  the  Sun  doth 
daily  decreafe ;  like  other  vehemently  hot  Bo* 
dies  it  mu(t  gradually  cool ;  as  alfo.  by  its 
Emificn  of  (b  many  Millions  of  Rays  perpe- 
tually, quite  round  its  Body,  upon  all  the  P/d*  • 
ntts  within  its  Syftem,  which  do  not  return, 
both  its  Bulk  and  Heat  muft  be  diminilhed: 
Jt  is  not  improbable  that  all  the  virtual  Heat 
\ti  the  Juices  of  Vegetables,  Metals  and  Mi- 
nerals, may  be  owing  to  the  A(9ion  of  the  ini- 
prifoned  Rays  in ''em:  the  Production  of  Ani^ 
tnals  in  the  ordinary  way,  requires  a  certain 
t)cgrce  of  Warmth,  which  proceeds  from  the 
Sun^  Influence.     Some  Bodies  do  ftiflc  and 
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fuffbcat«  the  Rays  of  Light,  fo  as  that  they 
are  never,  or  not  duly  refleded  again.  Sul- 
phurous and  Bituminous  Bodies  form  little  Cells 
py  the  Adion  of  the  Rays  of  Heat  and  Light, 
to  retain  *em.  All  Bodies  burn  and  emit  Flames 
in  proportion. to  the  quantity  of  Sulphurs  in  'em. 
Spirits  by  frequent  Diftillations  may  be  drawn 
put  ofFegetakle  Juices  which  (hall  flame  and  fume 
away  ofthemfelvesin  the  open  Air.  Nay,  the 
Sulphurous  parts  of  (ome  Bodies  may  be  fo  (c- 
parated  from  their  Salin  and  Earthy  parts,  and 
fo  united^  as  to  continue  their  Flames  and  Bur- 
nings even  when  cover'di  over  with  Water ;  as 
the  h'quid  and  folid  Phojfhorus,  which  only 
{how  their  Flames  more  confpicuoufly  when 
pxpos'd  to  the  Air:  all  which  (how  how  rea- 
dily Light  and  Fire  of  all  kinds.  Solar  and  Ter- 
refirul,  ^rc  received  by  Sulphurs^  and  how 
clolely  they  are  united  with  them ;  (b  that  the 
Rays  of  the  Sun  are  certainly  fvvallow'd  up  by 
Sftlp/jurous  Bodies,  and  cannot  be  returned  to 
their  Fountain-head.  Spme  have  thought,  that 
the  Rays  and  Light  of  the  Sun  were  diflemi- 
inated  through  the  whole  Body  of  the  Atmo-' 
fphcrCf  even  when  their  Fountain  was  got  quite 
pelow  our  Horizon^  by  obfervingi  that  Mcr^ 
curj  fliut  up  in  a  Tuie  eyhaufted  of  Air,  if  the 
Mercurj  had  been  firft  well  cleans*d,  the  Tube 
perfectly  exhaufted  and  clofcly  feal'd  up,  but 
not  quite  filfd  with  the  Mercury^  upon  fliaking 
J)ri5kly  and   frequently  the  Tuhe  under  thelc 
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Gleams  of  Light  would  thereby  be  cnnitted,  fo 
as  to  enlighten  the  whole  Room.      But  Mr. 
Hduhsbee  has  made  it  evident,   that  any  Fri- 
Gtion  with  the  Hand,  or  other  foft  Body,   on 
an  cxhaufted  Glafs,  Sfhcre  or  Cjlmder,   when 
violently  agitated  or  turned  round  very  quick* 
ly,  even  without  the  Mercury,  will  produce  the 
fame  Appearance ;   whereby  it  is  evident,  that 
it  is  the  FriSfion  which  produces  the  EfTed  in 
both  Cafes;   the  Mercu^j  in  the  Agitations  of 
the  Tuhe,  rafping  the  Sides  thereof,  and  fetting 
its  Parts  in  proper  Fibratiom,  and  the  Hand  or 
other  foft  Body,   clofely  apply'd  to  the  whirl- 
ing exhauftcd  hollow  Sphere,  or  Glafi  Cylinder, 
producing  the  (ame  eflecS^    the  drawing  out 
the  Air  in  both  Cafes  contributing  nothing  to 
the  Effed,  but  as  the  removing  an  Impediment 
to  the  due  yibration  of  the  parts  of  the  Glafs ; 
as  we  fee  the  Application  of  any  Foreign  Body 
clofe  to  a  Sonorous  Body,   will  hinder  tho& 
VibrAticns  which  are  the  Caufe  of  its  proper 
Sound  ;  and  it  is  the  proper,  quick  and  (Irong 
Vihration  of  their  Parts,  that  is  the  Caufe  of 
Light  in  Glafs  Bodies,   and  all  others  fufcep- 
cible  of  it.      But  fince  it's  certain,  that  Bodies 
do  attrad:  the  Rays  of  Ught,   and  do  retain 
'em  fo,  that  they  can  never  return  to  the  Foun- 
tain of  Light  again ;   it's  plain,   the  Quantity 
of  Light,    both  in   this  Bright  Luminary,    and 
in  the  Ssin  like  fix  d  Stars  mud  be  continually 
decreafing.    There  is  no  Reafon  can  be  alTign- 
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cd  for  doubting,  that  the  jftcV  Stars  are  of  the 
Gime  precife  Nature  with  our  Sufi,  and  there 
are  fcveral  probable   Reafbns  can  be  affignd 
to  (how  their  Similarity ;  the  Light  in  both  is 
of  the  fame  Nature,  and  all  the  fevcral  Sjftems 
tranfmit  their  Light  into  one  another:  Now  it 
is  FaiS,   that  feveral  fix'd  Stars  have  difappca- 
rcd  for  many  Years,  (bme  having  again  appea* 
red,  others  never,  as  is  evident  from  the  Ob- 
fervations  of  Aftroncmers.    And  it'is  not  unlike- 
ly that  thefe  difappearing  fix'd  Stars  were  adu- 
ally  extinguiih'd,   that  their  Heat  and   Light 
were  adlually  (pent  and  exhaufted,   and  they 
turned  into  mere  opake  and  grofi  PUnet-likc 
Bodies,  and  would  for  ever  continue  fo,  if  not 
re* Kindled,  and  new  recruited  with  Heat  and 
Lights  the  Poflibility  of  which,  in  fomc  of  the 
piiiviGi  fixd  Stars,  may  be  afterwards  accoun- 
ted fon    And  if  this  be  not  very  far  from  the 
Truth,   we  have  here  an  undeniable  Proof  of 
the   Polfibility  of  the  Decreafe  of  Heat  and 
Light  m  the  Sun.     However,  it's  alfo  certain, 
that  this  Decreafe  is  very  inconfiderable  in  any 
(hort  time ;  tho'  we  are  fure  there  is  fome,  and 
our. not  being  fenfible  of  this  Decreafe,  is  only 
an  Argument  of  the  exceeding  Smalnefs  of  the 
Particles  of  Light.      We  find  (bme  odoriferous 
Bodies  (end  out  Steams  for  many  Years,  with- 
out (enfibly  dimini(hing  either  in  their  Bulk  or 
Weight,  which  argues  the  Smalnefs  of  the  Parts 
pf  thefc  Steams.     But  the  Particles  of  Light 
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niu(l  be  extremely  fniall»  fmcc  the  Sna  for  fo 
many  Ages  has  been  conftantly  emitting  Oceans 
of  Rays»    without  any  fcnlible  Diminution: 
But  this  can  furprize  no  Body  who  confidcrs 
that  Matter  is  infinitely  divifiblc;  for  it  is  poG* 
fible  to  aHjgn  in  Numbers,  a  Quantity,  wherq- 
of  a  Body  as  big  as  the  Sun  may  conftantly, 
for  any  finite  Number  of  Years  emit  Oceans, 
and  yet  the  Sum  of  em  all  may  not  be  greater 
than  a  cubical  Inch,  or  even  a  Grain  of  Sand. 
§  XLF.  We  have  already  obfcrv'd,  that  the 
moft  general  Condition  .of  the  Univerfal  Law 
of  Gravitation  in  Bodies,  was,  that  .at  the  fame 
Diflance  from  the  Center  of  the  ajttrading 
Force,    Bodies  did  gtavitate  in  proportion  to 
'  their  Solidity,  and  at  different  Diftanccs,  rech 
frocnlly  as  the  Squares  of  thofe  Diftances ;  but 
this  Condition  may  not  be  fo  g;enera],  as  alto* 
gethcr  to  exclude  others :    The  way  to  know 
how  this  Univtrfal  Law  is  diverfify'd,    in  the 
different  Bodies,  is  to  obfcrve  what  Lines  Bo- 
dies in  their  Motions  or  Adions  upon  one  ano- 
ther defcribc,  or  what  theEfl^eds  of  thefe  Mo- 
tions and  Adions  are ;  and  thep  to  invefligare 
what  Conditions  of  the  Univerfal  Law  of  Gra^ 
vitation  will  make  Bodies  defcribc  thcfe  Lines, 
or  produce  thcfc  Effcds.    Tljus  if  ^ny  of  the 
Primary  or  Secondary  Flanets   did  dcfcribe   per- 
fed    Circles  or  EUipfes  about  the  Sun,    or  a 
Primary  Planet  plac'd  in  the  Center,  the  Con- 
iljtion  of  the  Un'rjcrfd  Law  in  thefc  would  be, 
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that  the  attraSiive  Force  at  diflfcrent  Diflances 
from  the  Center^  would  be  as  thefe  Didances 
diredly-    If  they  defcribed  a  PArahola,  by  fup- 
pofing  the  AttraSiive  Force  ac  an  inBnice  Dt- 
ilance,   or  an  flfperbola^  by  changing  the  Cen^ 
trtfetal  into  a  Centrifugal  Force ;  then  the  Con- 
dition of  the  Univerjal  Lim  would  be,  that  the 
Force  were  always  e(^nAhle  and  the  fame  at  all 
Didances  in  the  firft  Cafe,  and  as  the  Didan- 
ces dtrtBlj  in  the  fecond,  as  Sir  Ifuc  Newton 
has  demondrated.  Prop.  il.  Lib.h      We  find» 
as  has  been  infinuated  in  the  preceding 'Secti- 
ons,  That  the  Rays  of  Light  in  paHTing  thro' 
different  MeJia,  are  attraded  ferfendicuLtrlyy  to 
cither  the  Plane  of  Incidence  lor  Reflexion  s   fo 
that  the  Force  of  Attrad:ion  is  always  the  famc^ 
at  equal  Didances  from  the  fame  Plane.     We 
fee  that  the  Parts  of  Air  ihun  or  fly  from  one 
another,  indcad  of  tending  to  one  another;  fo 
that  in  accounting  for  the  Appearances  of  Na- 
ture from  the  Univerfal  Law  of  Gravitation, 
we  are  not  ty'd  to  one  fingle  Condition,    but 
may  have  rccourfe  to  others,  as  the  Nature 
and  Neccflity  of  the  Appearances  feem  to  re- 
quire ;    for  the  whole  Difficulty  of  Fhilofcfhy 
(eems  to  lie  in  invedigacing  the  Powers  and 
Forces  of  Nature,  from  the  Appearances  of  the 
Motions  given,  and  then  from  thcle  Powers  to 
account  for  all  the  red. 

S  XLII.  The  obvious  Appearances  of  cohc» 
ring  Bodies  arc  thus  :  Two  very  fmooth,  well- 
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poliihed  plain  Bodies,  put  togethet,  will  firnir 
ly  cohere,  even  in  an  exhauftcd  Receiver; 
which  (hows  evidently  that  their  Cohejion  is 
owing,  neither  to  the  Gravity,  nor  to  any 
other  Property  of  the  Air;  Saline  Particles, 
when  at  a  proper  diflance,  and  at  freedom, 
will  (hoot  and  unite  into  Clufters  of  them- 
(elves :  All  (aline,  cryftalline,  and  mod  mine- 
ral Bodies,  break  in  very  fmooth  and  plain,  o^ 
at  leafl:  congruent  Surfaces ;  and  univerfally  ai- 
mofl:  all  hard  and  very  compad  Bodies,  break 
with  Surfaces,  which  immediately  upon  the 
Separation,  appear  whitifh,  which  is  an  Evi- 
dence, that  tho'  the  Surfaces  be  very  fmall,  yet 
they  are  very  fmooth  and  poliih'd,  for  only  in- 
numerable little  polifh'd  Surfaces  are  fit  to  re-^ 
fled  plentifully  all  kinds  of  Rays,  whereby 
white  Colours  arc  produc'd.  Now  thele  Ap- 
pearances of  cohering  Bodies,  do  naturally  lead 
us  to  imagine,  that  one  necelTary  Condition 
toward  Cohefion,  is  the  plainnefs,  or  at  leaft 
Cengruity  of  Cohering  Surfaces,  and  this  feems 
neceflary  to  exclude  any  Fluid  from  lying  be- 
tween cohering  Bodies;  for  thcfe  Bodies  can- 
not be  faid  to  cohere,  or  be  continued,  betwixt 
whofe  cohering  Surfaces,  in  all  their  Points  a 
Fluid  may  infmuate  it  {t\L  The  plainnefs  and 
fmoothnefs  of  the  cohering  Surfaces,  will  makci 
more  Points  come  into  Cental,  than  when  they 
are  rough  and  irregular  For  whatever  Caufc 
Cohejion  arifcs  from,  if  we  (uppofc  that  Caufe 

to 


of  Seitjston.  95 


to  ad  mod  (Irongly  at  the  Conta£t\   the  more 
Points  of  the  cohering  Bodies  come  into  C^/j- 
faSt,   the  firmer  the  Cohefion  will  be ;  and  tho' 
exad  Congruity  in  Curve  Surfaces,  will  bring 
as  many  Points  into  Cental}  as  plain  Surfaces 
will,  yet  Curvity  not  being  the  fimpleft,   net 
mofl:   expeditious  Method  of  producing  this 
EfiecSt,  neither  agreeable  to  Nature    (  who  al* 
ways  brings  about  all  her  ESt&s  the  fhortefl: 
and  eafieft  way^   it  feems  evident,  that  the 
plainnefs  and  fmoothncfs  of  Surfaces,   is  one 
Condition  of  Cohefion,    and  that  thofe  Atoms 
that  are  terminated  with  plain  Surfaces,   will 
(cateris  paribus)  produce  Bodies  of  the  firmed 
Cohefion.    This  will  appear  more  evident  from 
the  contrary  Quality  in  the  confticuent  Par^ 
tides  of  Fluids :    For  we  have  ihown  before, 
that  one  necefiary  Condition  of  ^//^/V/'/jf,  is  the 
Curvity  of  the  Surfaces  of  the  conftituent  Par- 
ticles of  Fluids,  whereby  their  Cohefion  is  very 
(mall,  in  refpeca  of  the  Cohefion  of  thofe  Par- 
ticles that  are  terminated  with  plain  Surfaces, 
and  their  Gravity  always  exceeds  the  Force  of 
their  Cohefion,  fo  that  from  both  thefc  Caufis, 
they  eafily  (lip  and  move  one  upon  anocher. 
We  may  then  fuppofc,    that  fome  of  the  Pri- 
mary Atoms  of  which    Bodies  are  conftituted, 
are  terminated  with  plain  Surfaces  on  all  fides, 
which  will  produce  Bodies  of  the  firmed  CV 
hefion\  others  arc  partly  terminated  with  plain, 
and  partly  with  s;njve  Sixrfaccs,    which    will 
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produce  Bodies  of  a  mean  Cohejion^    others 
again  are  intirely  terminated  with  curve  Surfa*^ 
ces,   which  will  produce  Fluids,  and  between 
ihofe  intirely  plain,   and  intirely  curve,  there 
are  infinite  Comhindtiom  ofplain  and  furve  Sur« 
faces,  which  will   accoant  for  all  the  various 
Degrees  of  Qohefiah  in  Bodies,    in  refpeiS  of 
their  Figures.     But  the'  this  fmoothne^  and 
plainncfs  in  the  Surfaces  of  cohering  Bodies; 
will  bring  mod  Points  into  Conutl^    yet  this 
will  not  hinder  them  from  being  fcparated  by 
any  Force,  how  fmall  fbcvcr ;  and  fincc  wp  are 
certain,  that  cohering  Bodies  require  a  deter- 
mined Force  to  feparate  them,  there  wants  (tilt 
a  Cement^  as  it  were,  to  hinder  them  from  be- 
ing eafily  fcparated  when  join  d.     Now  thi^ 
can  be  deriv'd  from  nothing  in  Nature^   but 
that  Univerfal  Law  of  Attra&ion,  whereby  all 
the  Parts  of  Matter  endeavour  to  embrace  one 
another,    and  cannot  be  fcparated  but  by  9 
Force  fupcrior  to  that  by  which  they  attraift 
one  another;  let  us  then  enquire  what  Condi*- 
tion  of  the  Univerfal  Law  will  moft  fitly  z» 
fvvcr  the  A  ppcarances  of  Cohefion* 

^  XLIIL  On  the  Center  Ay  and  at  the  Di- 
(lance  A  D,  let  a  Circle  be  defcrib*d,  to  whofc 
Plane  at  A,  let  P  ^  be  perpendicular^  and  P 
be  a  I' article  of  Matter,  attraded  by  all  the 
Particles  of  this  Circle,  in  any  Condition  of 
the  Univcrjd  Law,  from  P,  to  any  Point  in 

the 
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the  RAdlui  of  the  Circle  draw  ?  E,  in  the  fight 
line  PJy  take  PF  =  PE,  and  at  F  dra\r 
^JC  parallel  to  A  D,  of  fuch  a  length  as  ma^ 
fepfdenc  the  Force  whereby  tK^  t*article  E  ac- 


trads  the  Body  f ,  and  \ttLKl  be  the^  Carve 
which  the  Point  K  thus  cpnftantly  cirCtttriftan- 
tiated  Generates :  Sir  Ifaac  Newton  has  demon- 
ili^ted,  Pag.  1^6.  Prof.  ^o.Lib.  L  Prhcip.  PhiL 
MathemAt,  xd  Edit»  thac  the  Fprce  whereby 
the  whole  Circle,   upon  the  Radius  A  P,  ac- 

H  tta<3W 
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tradJs  the  Corpurdc  P,  is  as  the  ^  /7/Ip  mul- 
tiplied upon  the  Diftance  A  P,  let  P  F  bt  cjtl* 
led  Jir,  and  F  K,  j ;  and  let  FX,  or  the  Force 
whereby  the  Point  E  atcrads  the  Body  P,  be 
reciprocally  as  any  Power  (fuppofe  fO  of  P  F, 

then  tHe  Equation  of  the  Curve  will  be  f^x'z:z 


X—'  whofe  Aru  OPFXM=- — ^  , 

And  if  for  x  you  fubftitute  P  A,  you  have 
the  Area  OPAL  IU=—  "^=>^^  If  for  x 
you     fubllitutc    P    H ,    then     you     have 

X 

OfHILM=:i^~~=^^^  ^  ^^     therefore 

putting  w.=  »— I,  we  (hall  have  AHIL=- 
OPHlLM    —     OPALM    =     —    ^ 


PA 


n — 1 


m 


X  P  A\ 


n—i 


fn  X  P  //!•- '  ,     and     confcquently    the 
Attradioa    of    the    Circle     upon    the    Or- 

Pa 


P  A 


m  .X    P A^ 
PA 


.'» — I 


m  ^  PA\ 
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If*=x.  andPA  =  o,  then  the  Radius  of 
tfaearcra^ing  Circle  being  produc'd,  will  coin- 
cide with  che  ^fympufe  fO,  in  which  Cafe  (the 
Curve  being  the  vulgar  HjperhcL,}  the  ^re* 
AHIL  will  be  infinite,  and  P  A  being  no- 
thing, or  the  DiHance  between  the  Qorfufclt 
and  tlie  auraSlin^  Plane  vanifhing,  the  Attra- 
ifioj$PAxAfiIL  =  oxo9  ~i. 

If  »— ratrtd  Z'-^  — oo  i.e.  when  the  attra- 
Hing  Plane  A  D,  is  plac'd  at  the  Comeurfc  of 
the  Hjperhela,  with  its  Afjmptete  P  H,  thej^. 
the  Ardi  D  H  fwhofe  Center  is  P,  and  wholes 
Radiui  isPD=^PA  =  tio.)  will  coincide  wittJTl 
A  /),  and  conicquently  A  L  and  fi/  will  coitt-'l 
ddc,  and  therefore  P  A^  A  HIL=  co  xd'A 
=  1.  r 

If«=  I  and  PA  =  a,  let  A  f/  be  Called  y^^ 
tlicn  P  H=.  X  =<  +  J.  And  che  AttriilioH  of  1 
tHc  Circle  upon  the  Cerfufclc  PA^  AHIZ^l 

=y~i  +  'i^-^^-  '■       / 

if ;» 1=1.  and  P  ^  =;  b,  then  the  ^rw^^/jp' 
WiU  be  mere  thao  tnfiniu  (the  meaning  of  whicK*- 1 
Exprefiion  lliall  be  afttrwards  explain'd)   and^  ] 
therefore  the  Attracaion  will  be  -P  ^  >;  AHI l\ 
=  0  mukiply'd  into  mocc  than  Infinite  ^  frond 
whence  it  appears  thac  die  l-orce  of  the  Aiir^% 
£iUn  in  this  Cafe,  when  PA=:ey   is  greater 
than  that  in  the  formec  Cafe>   where  />  =  !.' 
indPA  =  p. 


lOO 
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ii  n=LX  and  -P  ^  =  ©o ,  there  the  Aru 
A  HI  L  will  be  nothing,  and  confequeutly  the 
AitraSHonz=:PAyAHlL  =  co  x  =  i.    And 

hence  it  appears  that  in  this  Cafe,  ifPA=:c, 
thzAttraSfion  will  be  greater  than  when  PA=m>  . 
for  of  tw6  Produds,  having  the  fame  Multipii- 
cator^  that  is  the  greater^  which  has  the  grea- 
ter Multiplicand,  lb  that  if  A  denote  the  At^ 
traSliorij  when  P  Az=zo  and  a  the  AttraBion, 
when  P/l  =  oo ,  I  fay  that  ^ is  to  4,  as  a  grea- 
ter than  infinite  is  to  infinite,  contraiy  to  what 
happened  id  the  firft  Cafe,  where  ^=l,  for  the 
Atira5Iion  in  that  Cafe  was  the  fame  both  when 
P  A  was  equal  to  0  and  to  00 ,  viz.  i. 

'if  ;^  =  i  and  P  A=^a,  then  as  formerly  ^  ff 
being  call'd  j,  the  Attrailhn  —PA\AH  IL=z 

]fm=^3  and  PA  =  o;  then  AffIL  will 
be  more  than  infinite,  hut  A  HI  L  in  this  third 
Cafe  will  be  greater  than  A  HIL  in  the  fe- 
cond  Cafe,  and  confequentJy  the  Force  of  the 
AtiraSlion  when  P A^=^o\ii  both  CafesAvill  be 
greater  in  this  Cafe  than  in  the  fecond  Cafe, 
for  the  reafbn  now  mentioned,  w;c.  becaufe 
FA:==.o  is  a  common  Multiplicator  in  both, 
and  A  Ei  I L  in  this  Cafe  is  great»r  than  A  H I L 
in  the  fecond. 

If  ,172  =  3  and  P  A  =  00 ,  then  as  before,AHIL 
Will  be  equal  to  nothing,  and  conlequeiitJy  the 
Attr^tclicn  will  be  00  yoz=,u 

If 
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will  be  equal  to   -^  —  ^^~  -V-  '^- ~  "^ 


If  iw  ==  J  and  P  A  =  if,    then  the  ^i t raff i oft 

^   —  ^^{-   c^^.      After  this  manner,     the 

Force  of  the  AttrdSiion  of  the  circular  FUne 
upon  the  Corpufcle  P,  may  be  eafily  computed 
in  an  adignable  ca(e  of  the  Powers  of  the  Di- 
flance  P  E.  and  at  any  aflignable  Diflance  of 
the  Corfujcle  from  the  Plane. 

From  thefe  Calculations  it  is  evident,    that 
the  Force  of  the  Attraclion  of  the  Plane  upoa 
the  Corp^fcU,    when  the  Diflance  is  nothing, 
or  when  the  Plane  and  the  Corpufcfe  come  in- 
to ContaSi^   increafes  when  the  fowcrs  of  the 
Diflance  n  incteafe ;    thus  when  /^  =  i.   and 
P  A  =:  ^,  the  Force  of  the  Attraction  is  greater, 
than  when  n  =  i  and  P  A  =  ^,  and  fb  in  ochers 
higher.     As  al(b  it's  clear  from  thefe  Calculati'- 
ens,    that   the  Force  of  the  Attraclion  of  rhe 
Plane  upon  the  Corpufcicj  at  the  fame  finirc  Di- 
flanccs  dccreafes  fafler,   or  ac  a  greater  rate,, 
when  the  Forvers  of  the  Diflan^es  are  high,  than 
when  they  are  lower,   or  when  ;?  is  a  greater 
Number,    than  when  it  is  Icfs;    thus  at  the 
fame  finite  Difiances,  the  Force  of  the  Attra-^ 
ffion  is  much  Icfs  proportional/jj   when /^  =1:3, 
than  whcn;«=r,  or  z,  and  fb  in  others  where 
tjic  Difference  between  n  in  one  Cafe  and  ia 
the  other,  is  yet  greater. 


Lafily,  Suppofe  the  atctadied  Panicle  F  and 
f  A  Hi  i  and  ?  0  to  be  the  Afjmfutii  of  the 
BjferhoU,  whole  Ordinates  are  proportional  to 
thi;  AtirdSim  of  a  Particle  at  their  rerpefiive 


DiHances  from  P,   then  if  tlieiAttraffhu  be  re- 
nprocally   as  rhe  Diftances,   haVing  defcrib'd 
the  common  HyperMu  I  l/L,    whofe  Ordi- 
nates 


'^"'^^ 


0f  ]EUl^0tdn.  to; 

nates  A  L  arc  equal  to  -—  the  AttraSthn  of  a 

Circle  whofe  Radius  is  A  D,  will  be  as  the 
Hjferholical Space  AH/LxP^,  the  Line FH 
being  made  equal  to  P  D,  and  when  the  Circle 
is  plac  d  at  an  InHnite  Diftance  P  4,  the  Attra^ 
{thn  will  be  dkilxPA.      But  in  this  Cafe 

4  A==  —rr^^o,  wherefore  dbil  =4lxahz=: 

^r-^^4^,  and  the  Ait rdclicn  is  4^,  that  is  0,0c 

infinitely  lefe  than  at  any  finite  Diftancc.  Like*^ 
wife  when  P  A  is  infinitely  little,  the  Space 
AHIL'ts  infinitely  lefs  than  AH^  AL,  i.  e. 

A  H 
than  zrzr ;  To  that  the  Attr.i6tiDn  which  is  as 
r  A 

A HIL ^PA  will  be  infinitely  lefs  than  A  //, 
that  is^  at  Contai^  it  will  be  o,  this  At t ration 

is  biggefl  when  A  HlL=:  jrrr^' 

00  P  D  41 

Again,  Let  km  KM  be  a  Curve  whofc  Or- 

dinates  A  M  arc  equal  to  ^— -,   then  the  At- 

PAq 

tra£lion  of  a  Particle  being  reciprocally  as  the 
Square  of  the  Diflances  tlit  Force  of  the  Cir- 
cle  placd  in  A  will  be  as  AHKMxP  Ai  So 
that  comparing  thefe  two  kinds  of  AttraSfhns 
together,  the  Radius  of  the  Circle  A  D  being 
given,  and  the  Diftance  PA  the  fame  in  both 
Cafes,  they  Vi^illbc  as  the  Spaces  i4 /// /.  ;nd 

H  4  A 
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AHKM,   which  when  the  Diftance  is  infinite 

•        ■  ■  «^ 

|8;  d$  the  Qtd^nates  hi  and  hk^  u  e.  as    -p-r 

and  ^1 — ,  or  as  P /I  to  I,  that  is,  9s  infinite  to 
"  aq 

finite.  And  when  the  Didance  as  o,  it  is  as  o 
to  I.  In  the  (amc  manner,  if  the  Aftra£iion 
be  reciprocally  as  the  Cubes  of  the  Diftances, 
at  the  Contact  the  Force  will  be  iqfinitely 
greater,  than  when  the  Attra6lion  decreafcs  as 
tlie  Sqiurcs.  If  it  decrcafes  ill  a  St^adruflicai 
proportion  of  the  Diftanp es,  the  Fprce  at  Con- 
cadi  will  be  infinitely  greater,  than  when  i% 
decreafes  as  the  Cuhs,  and  fo  on-  So  that  if 
n  be  taken  fucceffivdy,  as  i,  x.  3,  4,  ^c.  the 
correfponding  Forces  at  Contact  will  be  as 
p«  I.  OQ  •  00  \  ^c.  And  if  we  fhould  compare 
(he  fame  JForces  at  an  infinite  Didance,  tney 
would  be  o.o^  oV  ot  &c. 

Now  to  apply  this  ro  the  C^A^^j;^  of  Bodies: 
It's  cercain  that  the  firft  Condition  (v}z  when 
tne  Attya5lion  is  reciprocally  as.  the  Diftancc 
becwe^en  the  aitraEling  Bodies)  cannot  obtair) 
in  the  Cohtjion  of  Bodies ;  for  the  Difference 
between  the  Force,  when  the  Bodies  are  iii 
Contd^^  and  wlicn  chcy  are  at  feme  Didance 
from  one  another,  in  thi3  cafe  is  (b  (mall,  as 
does  not  anfs^i^cr  the  A^^carartcesi  for  we  ifind, 
that  the  Force  whereby  liodics  cohere,  is  very 
much  greater,  wlicn  they  come  to  immediate 
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^ontdSi,  than  when  they  are  at  ever  (b  fmalJ  a 
finite  Diftancc  from  one  another. 

In  the  fecond  Condition  of  the  Untverfd 
Law  of  Gravitation,  (viz.  when  the  Force  is  r^- 
ciprrcally  as  the  SquAres  of  the  Diftancc  J  the 
Dificrencc  of  the  Force  of  Cohsfion,  between 
Bodies  at  immediate  OVif^^^  and  of  (he  fame, 
at  fome  Diftarice  from  one  another,  is  greater 
than  in  the  former  Cafe;  but  not  fufficient  to 
account  for  this  Difference  obfervable  in  the 
planner  of  the  Cohefion  of  Bodies.  But  if  it 
were  poflible  to  gather- by  Experiments  thp 
proportion  of  the  decreafe  pf  this  Force,  in  fp- 
&ering  Bodies,  to  the  fame,  at  fome  determined 
Diflances  from  one  another,  that  would  give 
the  Condition  of  the  Univerjal  Law.  But  it 
will  be  very  difficult  to  make  any  fuch  Expe^ 
rimentSj  bccaufe  the  Fluids  which  furround  Bo- 
dies, upon  the  Surface  of  our  Glote^  get  in  be- 
tween the  Surfaces  of  Bodies  when  they  are  at 
any  Diftance,  greater  than  the  Didrntters  of  the 
conflituent  1  articles  of  thcfe  Fluids,  and  fo  by 
their  lateral  prcfTures,  dcftroy  the  efficacy  of 
the  Force  whereby  Bodies  cohere  ;  thus  the 
Particles  of  Light,  and  of  Air,  get  in  be-  wccn 
the  Surfaces  of  Bodies,  removed  at  alrnolt  an 
infenfible  Diftance  from  one  another,  and  fee- 
ing Light  and  Bodies  adl  mutually  upon  one 
another,  and  that  the  Particles  of  Air,  endea* 
vour  to  recede  from  one  another,  they  render 
the  efficacy  of  thg  Force  of  AttrA£iicK  \v  here- 
by 
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whereby  Bodies  cohere,  altogether  infenfible  at 
any  Didances  from  one  another,  greater  than 
are  the  DUmetcrs  of  the  Particles  of  thefe  Flu- 
ids ;  and  a  Diftance  equal  to  the  Diameters  of 
fucb  fubcil  Fluids^  is  too  fmall  to  bediftioguifli'd 
by  our  Senfes,  howibever  alTifted*  After  al)j 
yt  feems  pretty  difficulty  to  conceive  all  the 
Varieties  of  Cohefion  in  Bodies,  firpm  that  one 
Principle  of  AttraShny  and  the  plainneis  of 
Congruity  of  Surfaces.    For  there  is  no  one 

Law  of  Gravitation  comprehended  in  -  —  {=]) 

X 

which  will  beget  a  Curve  IKLM,  that  will 
anfwcr  both  thefe  Conditions,  ^^  AHIL'=^ 
to fomething,  and P A^AHIL'^io nothing ; 
which  it  feems  it  mud  do  tp  explain  Cohefion. 
Befides,  it  would  agree  much  better  with  the 
fimplicity  of  Nature,  if  the  general  Law  where 
jf=:2,  which  obtains  in  the  Celeftial  Bodies^ 
cou'd  be  made  ^gree  with  the  Appearances  of 
Cohefion.  It  is  not  impoffiblp^  that  the  Attra- 
ction, which  at  cont^^  in  this  lall  mentioned 
Cafe,  is  i  or  finite,  at  any  Didance  whatfo- 
ever  that  Human  Experiments  c:)n  determine 
or  obferve,  may  be  (o  intirely  dcfttoyed  by 
the  Intcrpofition  of  foreign  Fluidjf  (that  arc 
not  fubjeded  to  any  of  our  Experiments  in  cx- 
haufting,  fuch  as  is  Light,  and  perhaps  a  yet 
more  fubtilc  Fluid.  Fid.  fag.  uliim.  %d  Edit. 
Princif.  Newtoni)  acting  in  a  contrary  Diredli- 
on,  as  to  leave  no  remaining  Force  in  it :  Or 

perhaps 
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perhaps  the  Figures  of  the  conftituenc  Parti- 
cles of  Bodies  are  to  be  confidered  in  the  Af* 
fair  of  Cohejion^  as  well  as  the  Law  of  AttrA* 
Hion^  to  give  a  (atisfying  Account  of  it. 

§XLIV.  Cohefion  in  general,  being  fupposd 
after  (bmc  fuch  manner  as  has  been  explain'd, 
it  is  no  hard  matter  to  underfland  Eia^icitj^ 
which  fcems  to  arife  from  the  fame  Principles^ 
of  fmooch  and  plain  Surfaces,  and  of  fome  one 
or  more  of  the  mention  d  Conditions  of  the 
General  Law' of  AttTASiion.  In  bending  eUftick 
Bodies,  wc  find  the  Convex  fide  exceeding'/ 
llretch'd,  infi>much»  that  by  frequent  and  long 
continued  Bendings,  there  become  vifibic  /^r/- 
fures  in  the  out-fide,  which  no  doubt  were  there 
before,  or  in  the  firft  Bending^,  tho'  not  fo 
large,  as  to  be  vifible,  as  alfo  we  fee  the  O;;- 
ca,ve(\^Q^  mightily  contracted,  or  its  Parts  for- 
cibly prcfs'd  together,  (b  as  to  run  into  Folds 
or  Icfler  Convexities ^  on  the  in-fide:  the  fame 
thing  happens,  when  two  ela/fick  Globes  or 
Balls,  ftrike  againft  one  another,  only  the  Con* 
"vex  fides,  are  turn'd  in  towards  their  Centers ; 
the  Matter  being  thus,  let  us  fuppofe,  that 
two  very  fmooth  and  plain  fquare  Surfaces,  are 
joined  together,  fo  that  each  Particle  in  thc(c 
Pianes,  attrads  another,  by  fome  one  or  other 
of  the  Conditions  of  the  General  Law  of  Artra* 
If  ion  ;  if  thefc  PJanes,  by  any  external  Force, 
were  fo  feparatcd,  as  to  move  upon  a  common 
fide  of  the  Congruent  iquares  as  an  Axis,  and 
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that  no  foreign  Fluid  cndow'd  with  a  disjoyo- 
ing  Force  ((uch  a$ /^/>  and  Light  are)  cou'^io- 
terpofe  to  hinder  their  Adion  :  it  is  certain, 
that  the  external  Force  which  thus  (eparated 
thefc  Planes.ceafing  to  ad,  the  AttraUive  Force 
Wou'd  immediately  bring  thefe  Planes  together 
again ;  and  if  thefe  Planes  were  feparated  by 
a  farallel  Motion,    if.  the  Diftance  were  (o 
fmall,    that  no  foreign  Fluid  could  gee  in  to 
hinder    their  Adion,    if  the  fefdraiing  Force 
ceas'd,  the  attraSting  Force  would  ad  and  bring 
Vm  together  again ;  and  in  both  Cafes,  with 
a  Force  which   may  be  eafily  gathered  from 
the  Condition  of  the  Law  of  AttraSfion,  and 
the  Diftance  of  thefe  Planes  being  givep.  Now 
^11  Eldfiick  BpdivS  in  their  Adions  upon  one 
another,  changing  their  Figures,    muft  of  nc- 
ceflity  have  fome  of  their  Parts  in  thefe  Adi- 
ons, feparatcd  by  a  Parallel  or  a  circular  Mo- 
tion about  an  Axis  ;  or  by  a  Motion  after 
ibme  mnher  compounded  of  b^th  thefe,  (for 
it  is  no  matter  after  what  manner  they  are  dif- 
join'd,  provided  they  be  not  fcparaied  fo  far, 
as  to  admit  any  foreign  Fluid  to  enter,  which 
may  deftroy  the  efficacy  of  t lie  Force,  whereby 
thcfc  Particles  ^r/;'4^7  one  another  )  If  we  then 
fuppofc  the  Surfaces  of  the  Parts  of  Elafiick 
Bodies,  plain  and  fmooth,   and  that  they '4^. 
trail  one  another  after  fome  one  or  other  Con- 
dition of  the  Umvsrjal  Law  ;  being  feparatcd 
by  a  foreign  Force,  they  muft  (when  that  Force 
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fcs)  join  together  again  with  a  certain  degree  of 
Force  ('which  is  to  be  eftimated  from  the  Di- 
ftance  and  Condition  of  the  Univerfal  Law  being 
given^  and  fo  will  produce  all  the  Affearances  of 
EUfiick  Bodies. 

It  may  be  objeded,  that  it  does  not  appear 
from  this  Account  of  EUfticitj,  how  a  Spring 
Ihould  grow  ftronger  the  more  it  is  bent,  fince 
in  that  cafe,  the  Fiffurcs  being  made  wider,  the 
attractive  Force  ought  to  be  leflend^and  con« 
fequently  the  Power  of  Reftituticn  ought  to  be 
io  too.  Ail  f  can  fay  to  this  is,  that  there  is 
a  proper  arrangement  of  the  Parts  to  bebroughc 
about  in  Elaftiek  Bodies,  which  may  in  fome 
meafure  be  more  readily  obtained  or  facilitated 
by  ufe ;  as  we  fee  Watches  go  more  regularly, 
itnoothly  and  exadly  after  they  have  been  us'd 
for  fbme  time ;  and  it  is  pretty  certain,  that 
EUfiick  Bodies,  upon  this  account,  may  run 
more  readily  into  their  Adions,  when  the  Parts 
by  ufe  are  form'd  and  6x'd  in  the  Situation 
moft  proper  for  this  purppfe,  which  at  firft 
they  may  not  fo  perfediy  be,  by  reafon  of 
the  folidity  and  firmncfs  of  the  Parts  of  mod 
EUfiick  Bodies  :  To  confirm  this,  we  fee 
Springs  by  too  long  ufage,  when  the  Parts  are 
too  much  worn  out,  and  the  Chaps  and  Fif- 
(ures  become  too  large  and  vifible,  decay  and 
lofe  their  Power  of  Rejtitution,  like  other  Or- 
ganical  Bodies,  which  Time  and  too  long  ufe 
wear  out  and  render  ufelefs  for  their  intended 
purpofes.    But  perhaps  the  Appearances  of  O- 
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hefion  may  be  more  congruoufly  accounted  for, 
from  a  proper  Conformation  of  Parts^  and  the 
^Gixon  of  an  EUftick  Fluid,  which  owes  its 
Nature  to  the  Centrifugal  Force  of  its  Parts :' 
But  this  I  am  not  at  leiiure  to  explain  in  the 
Particulars.  Upon  fiich  Principles  may  the 
EUflicitj  of  Tendinous  Bodies  be  explain'd,  buc 
it  is  not  my  Bufmefs  here  to  deftend  ititb  all 
the  particulsfr  Circumdances.  If  Elaftick  Bo- 
dies obferv'd  one  conflant  Proportion  in  their 
unbending,  tbward  their  bending  Forces,  it 
Ivere  eafie  from  thence,  to  determin  the  Con* 
dition  of  the  Univerfd  Law  by  which  their 
Particles  atcrad  one  another ;  but  perhaps  fbme 
fiiay  think,  there  are  as  great  Varieties  in  this 
as  in  Cohfion ;  I  fhall  not  therefore  trouble  the 
Reader,  in  this  place,  with  the  particular 
Confcquences,  from  particular  Conditions  of 
the  General  Law  of  AttraSiion,  but  ftiall  COn* 
tent  my  felf  to  have  laid  down  Principles  up- 
on which  thefc  intricate  Jppearanccs  may  be, 
in  feme  probable  manner,   accounted  for. 

I  would  proceed  to  feme  of  the  reft  of  the 
appearances  of  Nature,  which  might  be  ac- 
counted for  from  the  fame  Principles^  but  that 
thefe  already  explain  d  arc  moft  of  what  1  (hall 
make  ufe  of  m  the  following  Treatife,  for 
which  this  Chapter  was  defign'd  only  as  a  Lem-^ 
ma :  Bcfides,  that  fomc  of  the  reft  will  natu- 
rally come  into  the  Subject;  of  thefc  other 
Di(courfes» 

CHAP. 
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CHAP.    III. 

of  the  Origin  of  the  prefent  State  of  Thingsl 
and  of  the  Epicurean  and  Mechanical 
Hypothejis, 

4  !•  TT  is  a  little  furprifing  to  fee  Men  frequent- 
X  ly  contending  and  wrangling  about  the 
Origin  of  their  (everal  Families,  and  yet  fcarce 
any  Body  give  Himfelf  the  trouble  once  fcrioufly 
CO  coniider  or  enquire  how  the  whole  Race  at 
firft  became  to  be,  whether  it  fprang  from  the 
Earth  or  dropt  from  the  Clc$kls,  when  it  began, 
or  if  ever  there  was  a  time  when  it  was  not ;  tho' 
thcfe  Enquiries  be  far  more  worthy  a  wife  Man's 
pains  than  thofe  infignificant  Concells.     We  are 
ca/ily  iatisfy'd  we  and  our  immediate  Parents 
have  not  been  for  ever;  but  few  of  us  go  farther, 
we  take  this  World  as  we  find  it,  without  trou- 
bling our  Heads  who  made  it^  or  whether  it  was 
made  or  not.    No  Body  can  well  bear  to  have 
their  Ancefiors  affronted,  nor  their  Pedigree  de- 
fpifed;  and  yet  very  many  now  a  days  don't 
fcruple  to  own  themfclves  the  Children  of  the 
Earth,  or  the  OfEpring  of  blind  Fate  and  Chance  • 
Whatever  others  may  do,  I  fhall  not  think  ray 
Pains  ill  beftow'd  once  in  my  Life  to  have  exa- 
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min'd ,  as  far  as  my  poor  Abilities  will  carry  Mc  J 
bow  this  prefenc  llate  of  things  became  ac  fief 
CO  lpe>  .^ 

.  ^  II.  There  are  thtee  general  Opiaions  abooL 
this  matter,  the  firft  is  of  thofe  of  the  Epkureat^ 
Sefl,  that  holds  that  an  immenfi  Foid,  aada    , 
Infinity  of  differently  figur'd,  very  fmall,   exVJ 
treamly  hard  and  infrangible  Parit'des  p/  Mdtterj 
have  for  ever  leers',  and  that  thefe  Particles  mo- 
ving of  'emfclvcs  in  a  direilion  oblique  to  one  a- 
noiner,   after  innumerable  rencekiters,  did  a( 
lad  fettle  in  this  beautiful  order  of  things  wc  now 
fcehold.    This  is  ja  Scheme  upon  which  fome 
build  their  Hopes,   ahd  upon  the  account  of^ 
which  fomcof  our  Moderns  think  'emfelvcs  fubtiLj 
Thilofifkcrs,  how  juftly  we  ihall  now  examine. ) 
$  UI.  Firft  this  Scheme  fuppofts  Matter  to  havo  J 
for  ever  been  of  it  fclf,   without  any  Caofe  f  , 
which  is  a  very  liBefal  Compliment  to  fuch  aa^ 
unadivc  inanimate  MaTs,   to  make  ic  indepeq^ 
dent  for  its  Being  anduncapable  of  being  deftroyl 
cd  (both  v:h\d\Self-exiflerice  ncccfiarily  implies)| 
that  is  to  make  it  neceflary,  that  is  to  make  id 
infinite  and  eternal,    and  to  rai^  ic  to  a  ver^ 
high  pitch  of  Dignity,  to  which  wc  find  nonQ 
of  its  other  qualities  anfwerablc.  Time  and  Sfdca 
or  fomething  Amlegous  to  what  we  call  by  thofa 
names,  its  true  may  have  for  ever  been ;  but  thaa 
is  becaufe  they  may  have  fome  relation  to  a  Be- 
ing endnw'd  with  all  other  fuitablc  quatitiesj 
but  Matter  fccms  to  be  too  ignoble  a  IJcing  t^ 
arro- 


of  Jditlisitm.  1 1 } 


arrogate  fuch  high  Endowments.  But  pais  we 
over  this  Head  at  prefent,  as  not  edencial  to 
the  BufincJs  in  Hand.     And, 

^  IV.  Let  us  confider  how  out  of  ihcfc  fe\y 
Principles  of  an  immetjfe  P'^cid,  an  inHniry  of 
very  (mall,  hard  and  infrangible  Particles,  and 
their  oblique  Dtreffion  to  one  another,  it  is  pol- 
(iblc  to  forpi  this  prefent  State  of  things.  We 
have  proy'd,  ^  XI.  of  the  preceding  Chapter, 
that  Motion  is  no  more  e(fential  to  Matter  than 
Reft ;  that  of  it  fclf  it  can  never  bring  it  felf 
inro  Motion ;  tha(  it  would  for  ever  continue 
in  the  State  it  is  put  in,  and,  if  it  was  from  all 
Eternity  at  Keft,  it  would  continue  fo  for  ever; 
if  in  Motion,  it  would  for  ever  move  en.  Now 
this  being  the  Cafe,  it  would  have  been  a 
great  advantage  to  their  Opinion^  could  they 
have  fhown  whence  this  .Motion  did  at  firll 
ptoceed ;  fince  it  is  (uppos'd  there  is  nothing 
befide  unadive  Matter  it  felf  to  produce  it. 
Whatever  caii  be  fupposM  to  put  Matter  in 
Motion^  may  at  the  fame  time,  and  with  the 
fame  ea(e,  be  (uppos'd  to  have  direcSted  the 
feveral  Parts  thereof  to  the  Places  they  arc  now 
iq,  ;.  e.  tp  have  producd  this. prefe/jtSt^te  of 
things.  No  Body  can  think  Motion  eJfe/Jtial 
to  Matter,  who  fees  any  Part  thereof  at  reft; 
for  what  is  ejfer?i/al  to  any  thing,  that  tiling 
can  never  fee  without  it,  But  fome  Philofophen\ 
and  thofc  of  great  Name  too,  have  aflcrrcd, 
that  no  part  of  Mattcc  ever  was  nor  can,  W 
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at  abfolutc  reft.  For,  fay  they.  Motion  is  a 
Quantity,  and  may  be  divided  in  infinitwm  as 
well  as  other  Quantities,  and  a  Body  may  be 
moving  any  finite  time,  and  yet  never  (enfibly 
change  its  relative  Place ;  for  the  Space  is  as 
the  Velocity,  and  if  the  Velocity  be  very  finall, 
the  Space  it  moves  through  is  ib  liktwife: 
And  they  allcdge,  that  thofe  Bodies  which 
ftcm  to  be  at  reft,  are  only  alternately  mov- 
ing very  flowfy  to  and  from  the  termiffativnoi 
the  Motion,  or  the  Olftacle.  To  this  I  an- 
fwcr,  that  tho'  it  may  be  very  true,  that  flo- 
thing  in  this  Univerfe  is  adually  at  ak(olnte 
refi,  but  that  every  thing  is  in  fome  degree  of 
Motion  5  yet  that  abfolotc  Reft  in  Broies  is 
not  impofliblc,  is  clear  from  hence^  that  it 
implies  no  Contradidion :  A  Sphere  in  a  Va- 
cuiry  (hould  be  prefs'd  by  two  other  equal 
Spheres,  with  equal  Forces  and  contrary  Di- 
fcdions,  from  which  prcfliire  the  intermediate 
Sphere  would  be  at  dfolute  refi;  wherefore,  if 
it  is  not  abfurd  a  Body  fliould  be  at  ahklute 
re(f,  it  is  impoflible  Motion  (hould  be  e^ential 
to  Matter.  There  is  another  Argument,  whi^^h 
*o  mc  fgcms  very  conclufive  againft  Motion's 
being  effential  to  Matter,  and  that  is,  from  the 
inftnire  poflible  Varieties  of  its  DnredioAs ;  lay- 
ing afidc  the  confideration  of  aR  other  Bodies, 
or  fuppofing  a  Body  moving  in  vacuo,  it  muft 
move  in  one  certain  DircStion.  Now  what  is 
ic  chat  determines  it  to  this   Direlfion  rather 
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thfin  CO  any  other  of  the  infinice  Variety ;  no 
R«aibn  can  pollibly  be  affign'd,  why  i:  Ihould 
move  rather  in  this  than  in  any  other  of  ths 
infinite  numbet  of  Diredlions.  And  ic  cannot 
pollibly  move  in  more  than  one  of  'em  at  once, 
lUid  therefore  ic  will  'of  it  felf  move  in  none 
of  'eta,  i.  e.  it  will  not  of  ic  feif  move  at  all, 
and  coofequently,  Motion  is  not  effe^tidi  ca 
Matter.  For  io  che  Faculties  of  oacural  things. 
,  wliich  are  not  endow'd  with  Free-will,  where 
there  is  an  infinite  variety  of  Choice,  and  no 
-  polliblc  Reafon  co  determin  any  one  way,  therd 
tan  be  no  Choice  made  ac  all.  from  all  which 
:  ic  is  plain,  chat  allowing  the  Abators  of  this 
TiiHofoffrf  cheic  yoid  and  their  Atems,  yet  no- 
thing cou'd  be  ptoduc'd  for  want  of  Mociott, 
it  not  being  effemiai  to  Matter,  as  has  been 
prov'd,  sod  there  being  nothing  el(e  co  pro* 
duce  ic.  \ 

§  V.  Bat  allowing  Matter  to  be  fclf-exifieta  J 
and  filf-mevjttg,  i  would  know  whence  carnal 
this  ehlitjuitj  oi  DhtHien,  which  they  ^rrffsii-l 
ttttjlj  tack  to  Matter ;  this  is  co  afcribe  Will  and  I 
Choice  to  thefe  Particles,  and  to  ailcdge,  that  \ 
they  are  capable  of  relblving  what  way  thejr  1 
will  go.  The  Contrivers  of  this  Schemt  faW  ] 
Xvifely  enough,  that  granting  thefe  Atoms  cobe  J 
jelf-mevitig,  ycc  nothing  would  follow  buc  an  1 
eternal  wandering  in  Lines  paralld  to  one  ;ino*  i 
thcr,  without  any  other  effcift ;  and  therefore  | 
v.^ritb0y  added,  cha;  ;rl^re.%f^|^ie5,4Dav'd  witb  ' 
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different  oblique  DireSlions  to  one  another,    by 
which  means  they  would  meet,  and  juflle,  and 
reflect,  innumerable  different  ways.     But  does 
not  every  Body  fee,    that  it  is  as  eafie  and 
as  intelligible  to  fuppolc  this  World  already  in 
Being,   as  to  (uppofe  theie  Particles  endow'd 
with  this  ohliqudj  ditc&td  Motion^  theCaufe 
of  the  one  being  no  le(s  accountable  from  their 
Principles  than  tlie  other.    We  fee  all  Motions 
now  perform'd  in  the  fame  DirecSlion  with  that 
of  the  moving  Force,  and  all  Motions  produ- 
ced by  the  fame  adequate  Caufe  have  the  fame 
Direllions ;  and  confequently •  if  the  Motion  of 
thcfe  Atoms  arifes  from  themfelves,  they  muft 
all  follow  the  fame  Dir  eel  ions,   i.e.  they  mufl: 
all  mo\ Q  in  para/Jel  Lines;   and  confequemly, 
they  could  never   meet  in  order  to  produce 
any  regular  EffccSt.     It  is  iurprizing  we  ibould 
not  find  that  Matter  or  Bodies  now  can  alter 
their    Directions,   and  yet,   according  to  the 
Opinion  of  thefe  Men  infinite  Ages  by-pa(l^ 
they  have  mov'd  as  they  lifted.    Why  do  they 
not  fo  flill?   Since   (according  to. their  own 
Suppofition)    nothing  has  happend  to  alter 
their  Nature,  or  the  manner  of  their  Motions 
ever  fince;  it  is  altogether  unaccountable  why 
Matter  fliould  move   in  one  Direiiion  rather 
tha/i   another,   upon  any  other   account   but 
r/ie  DireBion  of  the  imprcfs*d  Force 5    and  all 
that  s  allcdg'd  on  this  Head  by  the  Favourers  of 
thj3  Sdnme  is  altogether  pecarious  and  ah^urd. 
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^  VI.  But  allowing  thefe  Atoms  to  be  fclf^ 
exijlent^  felfrmfrving^  and  ohliquely  direded,  yet 
'tis  fiill  inconceivable  hqw  tb.ey  (Ijopld  pro- 
duce a  World.  For  thefe  Jf^m^  could  not 
move  all  with  the  fame  degree  of  Qbjiiquity 
to  one  another,  for  that  would  be  tila^ing  'em 
all  comjcrge  to  a  Point,  and  fp  nothing  but 
one  great  folid  Sphere  could  be  prodqc'd^  if 
they  happen'd  to  unf te  after  their  meeiing :  And 
if  they  again  refle(5b^d  from  one  another,  they 
would  produce  a  6uid  Sphere,  their  reiSbili- 
ne^r  Motions  turning  into  circular  ones,  or 
otberwife  wpuld  wander  on  in  right  Lines  as 
before.  And  to  make  fome  converge  to  one  Point, 
others  tp  another,  is  to  fay,  thefe  Atoms  were 
intelligent  free  Beings,  which  could  chufe  the 
Cqur^  they  would  go  in.  We  have  a  very 
(k)\yerful  Proof  of  the  infufficiency  of  thefe 
Atoms,  tho'  endow'd  with  their  obliquity  of 
DircSlion  to  produce  any  thing,  in  the  Rays  of 
the  Sunv  which,  as  was  before  proved,  are 
very  fmall  Parts  of  Matter,  by  the  interpofiri- 
on  of  the  Surface  of  refledting  Bodies  diffe- 
rently fituatcd,  obtaining  all  podible  varieties 
of  Obli(juity;  and  yet  thefe  produce  no  regi^. 
lar  Sjftems  of  Bodies,  tho'  they  move  and  pro- 
bably juftle  and  interfere* all  imaginable  ways. 
As  I  have  juft  now  faid,  thofc  only  whofe  £)/• 
regions  converge  to  a  Point,  cauld  meet  to 
produce  ai^y  real  Body,  and  even  the  Body 
which  would  be  produc'd  would  pnl^  be  a  ^k- 
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rifAt  one.    So  tliai  oiic  of  all  tbeii;  MotioD§ 
CMiIy  Sfheres  of  diScrcac  Magnirudes  could  1 
form'di  wbicb  bow  Imall  a  pare  this  is  of  thij 
iti6nite .  vanety  of  Bodies  in  this  Univcrfc,, 
leave  the  Reader  to  confider.     The  Ttutb  c 
the  matter  is,  if  Bodies  were  felf-movifrg,  they*  I 
could  move  wbgt  way  they  plcas'd,    and  flog 
wbeo  aod  where  chcy  plcas'd,  /.  e,  they  woulc 
be  frec-wiii'd  ElcUive  Agents.  ^  I 

J  Vir.    Again,  allowing  thcfe  Atoms  to  tftl 
felf-txifi em ^  felf- moving,   and  ohliqarlj  Axic€tca!,\ 
yec  I  would  gladly  know,  how  from  tbexictfl 
cfais  Univerfe  could  be  fram'd.  Ic  is  not  cnougH  I 
to  fay  barely  thcfe  Atoms,  thus  difpos'd.would  J 
at  lad  fettle  into  tbis  Stace  of  things,  unliefs  i(] 
Jw  (hewn  by  what  particular  ilitfr/a«j,  pircBiensM 
and   Refie^hm,    the  principal  Bodies  of  thi^J 
tJnivcrfe  were  fram'd.     To  flicw  9  thing  poljl 
iibJe  to  be  done,  we  mufl  tell  bow,  what  wav 
and  by  what  Laws  it  may  be  done.    Fpt  tin 
left  wc  dcfcend  to  Particulars,  we  iire  neyci 
certain  ic  can  be  (b ;  and  'tis  as  probable   (tiU 
the  contrary  be  evinc'd,  in  ibme  Particulars  acj 
Icaft)  it  may  not  be  fo.      Gen^nls  arc  afwaw 
to  be  rufpedsd  i   a  Contradii3ion  may  be  di^ 
covered  in  the   particular  Explications  of  aA 
Iftppearance  that  was  not  taken  notice  of  in  ch 
general  Scheme  ;   as  indeed  it  happens  in  eveti 
individual  InQance  of  cbt$  prefenc  Subje(3  hm 
iherto  attempted.      I  fliall  not  ask  of  tholT 
who  defend  this  S^hime,   a  patticulat  accouni 
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Sf  the  Mc€hanifm  of  every  individual  Appear- 
ance in  our  Sj^em,  for  that  indeed  were  end- 
leJs :  But  if  any  one  caa  tell  by  what  Laws  of 
Mechan^iAi.  any  one  Animal  or  Vegetable  wat 
producd,  or  from  what  mechanick  Principles  the 
Planets  de&ribe  EHrptick  QAits,  I  (hall  Tor  the 
faie  pf  thcfe  allow  their  whole  Scheme  to  be 
;true.  Wc  all  know  how  wretchedly  Des  Car^ 
tes  (the  aWeft  P/ttrqn  that  ever  this  Opinion 
had)  has  blundei^d  on  the(b  Heads,  and- his 
Followers  ha.ve  not  mended  the  matter  much. 
It  IS  furprsHng  to  think  how  any  rea(bnable 
Man  could  believe  this  Umverfe  to  have  been 
produced  by  Matter  and  Motion,  when  as  yet 
no  Man  that  ever  liv'd,  from  thefe  Principles 
alonei  can  tell  by  what  Mechanifm  the  moft 
contemptible  of  the  Celefihi  or  TerreJtrUl  Bo- 
dies could  be  produc'd ;  and  yet  to  be  fully 
fatisfy'd  of  the  Truth  of  this  f/ypotbe/is,  a 
Man  mud  underdand  the  particular  Media* 
riifm  of  the  whole  Sjfiem  of  Things,  and  of 
every  individual  Appearance. 

§  VI  r.  Thefe  At  cms  are  fuppqs'd  infrangible^ 
extremely  compa^^ed  an4  hard  (as  indeed  the 
leaft  Patts  of  Matter  mufl  neceflarily  be)  which 
fompaffedffefi  md  kardnefs  is  a  demonftracion, 
that  nothing  could  be  produc  d  by  'em,  fince 
being  (b,  they  could  never  come  to  cohere;  in 
order  to  produce  folid  Bodies.  The  only  to* 
ler^ble  s^acount  qf  Ohefion  in  (uch  like  Farti- 
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cles^  is  from  their  branched  Figure.  Now  hard 
folid  Particles  rcflcding  from  one  anotijicri  caii 
never  ponTibly  lay  hold  of  one  another,  at  lead 
not  Co  but  that  thQ  leaft  Motion  will  disjoin 
'em  again.  It  is  impoffible  to  conceive,  how 
innumerable  hard  and  compad^ed  Atoms ^  fwim « 
ming  in  an  immcnfe  'Akyfs,  could  ever  come  to 
cohere,  (o  as  to  produce  fuch  hard  Bodies  as 
pUmonds^  and  fonie  other  Mineral  Suhftdnces 
are,  without  jany  other  cement  but  iheir  catch- 
ing hold  of  one  another ;  this  mutual  embfra** 
cing  might  keep  'em  from  being  eafily  torn 
afunder,  but  they  would  be  dill  moveable  like 
chain'd  Work,  and  could  never  produce  the 
appearance  of  Firmnefs  and  Solidity.  And 
what  is  here  (aid  of  Cohefion  and  Solidity, 
may  be  likewifc  fhewn  of  Elafticity.  AnH 
thus  allowing  thcfe  Atoms  to  be  felfexiflent^ 
[df-moving,  and  obl/qisciy  directed,  and  to  meet 
according  to  any  Laws  of  Mec^a»ifm,  yet  ^hey 
could  only  produce  loofc  heaps  oi  Atoms,  or 
fuch  moveable  ones  that  are  altogether  unlike 
the  folid  Bodies,  we  now  behold.  So  that  to 
account  for  the  production  of  this  prefent 
Stat?  of  things,  befides  their  Matter  and  Mo- 
tion, the  ^Z'^/r^^n  of  this  Opinion  want  a  Prin- 
ciple for  Splidiry,  or  Cohefion  and  Elafticity; 
both  which  are  owing  to  no  eflential  Proper- 
ty of  Matter,  as  is  (hown  in  the  two  laft  Se- 
^ions  of  thp  preceding  Cktptcr. 

-       "•  <>  yiri- 
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^  Vni.  There  arc  feyera!  Afpesrances  abfp- 
lurely  unaccountable  from  the  Laws  of  Mecha- 
nifmj  and  cORfequcntly,   chefe  could  never  be 

loduc'd  by  Maccec  and  Motion  atone,  or  any 
ihinatioKs  of  'cm.     Ij:  were  endlcfs  to  allcdg^ 

liithe  tnflan(:cs  diac  might  be  brougiiE  on  this 
__ead;  fome  few  of  the  moft  confidcrable  will 
iuiBce ;  for  if  any  one  be  inconfiftenc  with  tlw 
taws  of  Michinifm,  then  it  is  impofliblc  this 
^iffiem  could  have  been  produced  by  the  cqb- 
Jmxtic  of  Atams.  The  firft  I  fhail  inftance  in, 
^  that  great  Law  to  which  all  the  Bodies  of 
this  Univerfe  fcem  to  be  fubjed,  viz,.  That  of 
Gravitation.  In  the  former  Chu^ur  I  have  en- 
deavour'd  to  flicw,  that  this  Property  is  not 
tlfentid  to  Matter,  per  can  arife  from  the  Fi- 
gure, T«ture  or  Motions  of  its  Pares,  but  is 
JmfUntcd  therein  by  fome  Povver  fuperior  to 
that  of  Matter;  whence  it  is  evident,  that  one 
qf  the  primary  Attributes  of  Mauter  is  inde- 
pendent of  the  Laws  of  Mfchanifm.  That 
ai3ive  Principle  which  animates,  as  it  were,  the 
dead  Mafs  of  Bodies,  and  which  is  the  Caufe 
of  all  the  beauriful  Appearances  of  Nature,  owes 
if$  Origin  to  fbmeching  different  from  Mat- 
and  Motion,  and  therefore   this  Syfttm  of 

^gs  couid  not  arifc  from  thence. 

IX.  Not  only  Gravii'^tiott,  or  that  implan- 
ted Principle  whereby  Bodies  tend  towards 
one  another,  is  above  the  Powers  of  Matter, 
bfic  ^11  the  Effedls  and  Appearances  that  ne- 
ccflarily 
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ceflarily  depend  thereupon,  /.  e.  all  the  Cd(^Ul 
and  Ternfirial  Appearances  arc  likcwifc  above' 
the  Powers  and  Laws  of  Man«r  and  Morion'/ 
Ail  the  Aitcmpcs  oF  others  before  Sir  Ifaat 
Neveion,  CO  explain  the  regular  and  conflant 
jipptaranfts  of  Nature,  were  moft  of  'cm  Un^ 
gtometricul,  and  all  of  'em  fo  inconfiftent  and 
unintelligible,  that  it  was  as  hard  to  allov 
their  Pofiitkta,  as  to  conceive  the  thing  wbicl^ 
they  pretended  to  account  for  from  them,  AIJ 
the  Fhtlofopherf  that  ever  were,  coijld  nevcf 
from  the  meet  Laws  of  Mechsmfm,  explain 
how  the  Planets  came  to  move  in  Elfjptich 
Orbits,  they  might  (if  Matter  had  been  felf- 
moving)  have  for  ever  ftray'd  in  right  Lines; 
bur,  that  they  fliould  cqnftantly  revolve  in 
Orbits,  that  they  fliould  approach  to  and  re- 
move from  a  detcrmin'd  Point  at  differegi 
Seafoiis,  and  that  uniformly  and  conflaotly*  is 
altogether  unaccountable  from  the  Laws  of 
Mechanism,  as  has  been  fiiewn  in  the  form?r. 
Chapter.  But  from  this  implanted  Principle  )A 
Gravitation  (Tuppofine  they  are  already  put  if^ 
their  Motions,  and  tnat  all  the  Cdefiial  machi 
Tttry  is  now  aflually  in  motion  and  at  wor|t^ 
all  the  Phdnomena  are  accounted  for,  and  tti: 
to  the  greatcfl  nicety  we  arc  capable  ofdiftini 
guiihing-  So  ihau  not  only  tliis  Uuiverte  couV 
not  have  been  prodiic'd  by  the  Laws  of  i?/* 
thiojifm,  but  there  is  Icarce  a  {iagle  ^ppear^i 
that  can  thence  adequately  be  accounted  fol 
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X  have  already  diftinguiJhcd  between  the  Lm$ 
pf  Creation,  and  that  of  Itjtwt: :  The  (irft  are 
the  Laws  obferv'd  by  the  Vnivtrfal  Sj^em  of 
Th'mss,  whilfl:  it  was  tn  Fiirl  fas  the  Schools 
ipcak.);  the  latter  the  Laws  of  the  Aflions  of 
Podics,  when  it  QAxfi  Syftcm  of  Things;  is  in 
FtSio  ejft.  The  firfl  ate  quite  different  from 
Ac  latter ;  for  the'  Matter  and  Motion  might 
help  us  to  explain  feme  fmall  part  of  the  Ap- 
pearances, now  Things  are  adually  conftitu- 
tcd  i  tho*  even  this  be  falfe,  yet  thefe,  with 
l^jllU  the  Laws  of  Nature,  and  throwing  in  Gra- 
Bokj^/D/i  rx  Abundinti^  will  never  help  us  to  ex- 
2^in  one  fmgle  Appearance  of  Creation,  Ori- 
ginal Produdlion,  or  the  Primitive  Formation, 
Adjuftment  and  Arrangement  of  the  greater  or 
(mailer  integral  Parts  of  this  Sjfiem  efihin^t. 
Can  any  one  tell  from  thefe  Principles,  how 
^he  Figures  of  the  Bodies  of  San,  PUntis  and 
Satc&irs  were  rounded  into  their  particular  fpk- 
^oidicd  Orbs  I  How  the  Kinds  and  Pofuions 
pf  their  Orhits  were  dctermin'd  *  Whence  their 
Number,  Magnitudes  and  Denfitycame?  They 
piay  continue  their  Motion  in  empty  Spaces, 
^jid  defcribe  their  dctermin'd  Orbits  by  the 
''Laws  of  Gravitation  and  Nature,  but  by  thefe 
,',thcy  could  never  have  acquir'd  their  prc- 
'  tent  regular  Form  and  Situation.  The  fix 
principal  Planus  revolve  in  Circles  Conetn' 
jrict  With  the  San,  in  the  fame  Direi5tion  of 
jejr  Motion,  and  in  the  fame  Plane  nearly : 
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The  ten  Moons  or  Satellits  revolve  about  the 
Bart  hi  Jupiter  and  Saturn^  in  Concent  rick  Cir- 
cleSf  and  the  fame  Dire&ion  of  their  Motions, 
in  the  Planes  of  the  Orbits  qf  their  PUnets 
nearly.  But  thefe  regular  and  comely  Moti- 
ons could  nqt  ^rifc  from  Mechanical  Caufes,  for 
the  Comets  move  in  Orbits  extremely  Eccentri-^ 
cal,  and  in  all  the  Points  of  the  Compals^ 
which  it  is  impoflible  they  fliould  do/  did 
they  revolve  by  the  (ame  Mechanical  Caufes, 
by  which  the  Planets  move:  it  is  abfolutely 
impo^nblc  once  to  imagine,  the  Parts  of  Light, 
and  the  other  Fluids  of  our  Sjftem^  ihould 
have  been  form'd  by  the  Laws  of  Mecbanifm. 
fnaword,  oqe  fingle  ^^^^10  of  Matter,  in  its 
original  Prpdudion  ^nd  internal  Conflitutioiii 
is  not  to  be  explain  d  from  thefe  Pf inciple; ; 
and  if  the  wifeft  Philofopher  now  being,  will 
give  a  facisfadory  account  of  any  one  Portioq 
of  the  whole  Sjftem  of  Creatures,  from  thefe 
Principles,  as  to  its  original  Production  an4 
internal  Conftitution,  I  will,  for  the  fake  of 
this,  give  up  the  whole  Caufe;  arid  yet  to  (a- 
tisfie  htmfelf,  he  ought  to  account  for  (he 
whole  from  them. 

S  X,  The  Produdion  of  Animals  is  altoge- 
ther inconfident  with  the  Laws  of  Alechan^m,. 
I.  The  Blood  is  fqueez'd  by  t^ie  Force  of  the 
Heart  from  the  left  Fentricle^  through  the  Ar- 
teries unco  the  Extremities  of  the  Body,  an^ 
is  thence  return'd  by  the  Veins  into  the  right 
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yentricle ;  thence  by  the  Arteria  /  ulmonalis  un- 
to the  Lun^s^  from  the  Lungs  by  the  ycna  PuU 
ntonalis  to  the  right  f^cntricU  again.     The  Mo- 
tioh  of  the  Heart  is  caus'd  by  the  nervous  Plu- 
ids»  adihg  fome  how  upon  or  mx\\  the  Blood 
in  the  MnfcuUr  part  thereof     And  thcfe  ncr* 
yous  Fluids  feem  to  be  both  deriv'd  from  the 
Blood,    iind  forcd   into  the  Mnfcular  part  of 
the  Heart,  by  the  Motion  of  the  Heart  it  feJf, 
the  Texture  of  their  containing  Vcfiels,   and 
perhaps  by  the  Puliation  of  the  Arteries  upon 
the  Nerves  in  the  Brain.    Here  now  the  Heart 
is  the  Caufe  of  the  Motion  of  the  Blood  irt 
the  Arteries,  and  the  Motion  of  the  Blood  in 
the  Arteries  urging  their  Juices  through  the 
Nerves,   is  the  Caufe  of  the  Motion  of  the 
Heart,  which  is  a  plain  Circulation  of  Mccham* 
r^/ Power,  i.e  a  Perfetuum  Mobile  \    which  by 
what  was  faid  in  the  preceeding  Chapter,  is 
contrary  to  the  Laws  oi  Mefhanifm.     If  an  Epi" 
ctirean  Philofopher  could  contrive  a  Water  Mf' 
chin,    that  the  Water  ffiould  move  the  Machin, 
and  the  Machin  the  Water,    fo  that  the  fame 
Water  fhould  conftantly  return  in  a  Circle  to 
move  ihc  Machin;   I  (hould  then  think  their 
Scheme  Ibmewhat  feafiblc  :  But  fincc  the  firll  is 
dcmonftrably  impoflible,  the  latter  mull  be  fb 
Jikewifc.      z.    In  all  Animals  there  arc  Organs 
in  number  acfJually  indefinite,    if  not  inniiirc. 
By  an  Organ  I    mean   a  diftindl  ii:dcpcnJent 
part  of  a  Machin  :  Thus  a  WnccI,  an  J  all  irt 


r 


L 


xi6  )^Daoropf)tcai  i^^tnctpie«f 

Parts,  is  an  0r^4n  of  a  Watch,  if  I  may  fpcaftjl 
(o ;    and  a  Gland  with  all  its  parts,  or  a  Can;^' 
from  its  Oigiri  to  its  Extremity,  is  an  Organ 
In  an  Animal  Body.    Now  thefe  Organs,    oil 
independent  Pans  in  the  Animal,  are  infinitely^ 
hiany,  as  is  evident  both  from  the  Nature  oif  i 
Senfaiion  and  Nuiriihn.     Scnfathn  is  perform'd 
fcy  the  mediation  of  an  Orgati  arifmg  from  the  j 
Brain,  and  concinu'd  through  the  Part  affei^d^ 
Kow  there  is  hot  the  leaft  imaginable  fplijl 
part  of  th6  Vcdels  or  Mufcles  but  is  fcnfiblcSa 
ind  iheccfore  the  Organs  in  Animals  thatcon^l 
vcy  this  Scnfttion,  are  infinite  in  number.  Tin 
this  perhaps  it  may  be  objeded,  tliat  one  Or~ 
gm  may  convey  Scnfation  thro'  feveral  places,, 
and  confequently,  thb'  every  minute  pate  of 
the  Body  be  lenfible,  it  will  not  follow,   that"  i' 
the  Organs  which  convey  this  Sen/jtio/i  arc  in*  I 
finitely  many,  finfic  they  may  all  be  only  ihc  1 
continuation  of  fome  few  Organs  through  dif^L 
ferent  Parts      But  the  Anfwcr  is  obvious,  if  1 
every  Point  of  the  Vcflcls  and  Mufcles  of  the  f 
Animal  Body  be  fenfible,  then  the  Organs  which  1 
convey  the  Stnfaiien  are  infinitely  fmall,    and- J 
if  infinitely  fmail  they  muft  be  infinitely  ma-, 
ny,  feeing  their  Extremities  in  the  Brain  con-] 
ftituic  a  finite  Suftrficics,  or  fill  a  finite  Space  a 
for,  a  finite  Number  of  infinitely  fmall  Parts^ 
.can  never  make  a  finite  Quantity.  _Agaii^ 
Miiintm  is  petform'd  by  an  Organ,  thtopgl^ 
which  the  Supply  is  conyey'd  to  the  Phcc  to 

U 


be  nouriOi'd  ;  and  fmce  there  is  no  part  of  the 
Body  that  may  not  be  inaeas'd  or  diminiih'd 
("as  is  evident  from  the  Cure  of  Wounds  in  aH 

t laces  through  which  the  necclTaiy  part  of  the 
'  lids  of  the  Body  can  pafs)   it  is  plain,   that 
individual  point  of  the  Animal  Body  is 
Termination  of  an  Orx-tt,   through  which 
the  t^afritien  may  be  convey'd.      Moreover, 
feeing  even  the  Canals  themfelves  do  incteafc 
in  balk,   may  decay  and  be  impair 'd,  every 
affignable   Part  of  ihcfe  Canals  mud  be  the 
Termination  of  fonie  (ecntcr-j  HvtSt,  ieparating 
a  Fluid  fit  to  increafe  their  Dimenfions  or  re- 
pair their  Lortes;  and  thefe  lecretory  Chanels 
agait),  muH  have  others  to  increafe  iheir  Bulk 
or  repair  iktir  Lofles,    and  fo  on  in  infnitum. 
,;.Add  to  all  tbcfe,  that  the  fincft  Glafles  difco- 
■er  nothing  in-ihe  ieveral  parts  of  the  Veflela 
nd  Mufcles  but  fine  (lender  Canals,   and  the 
iter  the  Micrtfccfcs  are>  the  greacer  Number 
I'of  thoft  capillary  Pipes  are  difcover'd ;  and 
Irhcfe  Parts,  which  were  formerly  reckon'd  Pa- 
nchjmatons,   are  now  found  to  be  bundles  ot 
leaps  of  exceedingly  fmall  Tubes  or  Threads, 
"he  Mufcles  themfelvcs  confift  of  a  number  of 
'ibies,  and  each  Fibre  of  an  incredible  number 
if  tittle  fihrils,  bound  together  and  divided 
inVo  tittle  Cdts  or  yefcta:  The  CjUnds  are  no- 
thing bat  a  cU-»  of  lUiU  {I'.fdcr  Pipis,  divetfly 
oII*d  or  folded  togctbcr :  The  Br.iin  is  anum- 
iel3e&  Ctniirics  of  infinitely  fmall  Tubes,  wo- 
ven 
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ven  into  feveral  Figures :  The  Mtrves  arc  bun- 
dies  of  fmali  cjUndrieal  Pipes;  and  the  Lungs 
and  Liver  are  but  Heaps  of  little  Bladders^ 
upon  which  the  Blood- Veflcls  are  fpread  im 
Net-work-  or  of  little  Glands  among  which^ 
tlicfe  Veflcls  are  dilpers'd-  In  one  word,  all 
the  folid  Parts  of  the  Body  are  nothing,  buc 
cither  very  fine  exceeding  fmall  Tubes  for  the 
conveyance  of  fome  Fluid,  or  flender  Threads 
in  Bundles  ty'd  together  by  otheis  furroundlng 
'cm,  or  going  from  one  Fibre  to  another,  or 
{pread  out  into  thin  Membranes :  For  the  Bomi 
are  nothing  but  fuch  Bundles,  and  all  the 
Membranes  bi  Membranous  Coats  of  the  Vet 
ftls,  arc  nothing  but  ihefe  Threads  wrought 
together  into  thin  Skins.  From  all  which  it  is 
beyond  difputc,  That  ei-ery  Animal  is  made  of. 
Organs  in  Number  really  infinite.  For  the;rc 
Organs  become  at  laft  infinitely  fmall,  and  fo. 
their  Sum  muft  be  infinitely  many,  feeing  iEw 
conflitutes  a  finite  Quantity.  Now  how  ridi-« 
culous  is  it  to  imagine  a  Thing  fo  wondeifuUyt 
made  could  be  the  EiTed  of  meet  Chance,  oi 
of  the  blind  Laws  of  Motion.  \n  Artijicid 
Machims,  the  more  complicated  and  compoun* 
ded  the  Contrivance  of  the  Parts  is.  the  grea- 
ter the  difficulty  is  in  adjufling  them  ;  aiid 
the  dilficulty  increafea  in  the  (ame  pcopf^rtibr' 
the  Cemp.'icatiens  do,  and  conftqucntly,  whei 
ihc  Cmplications  are  iiifinite,  the  Ma^hio  t 
altogether  aboVe  the  rower  of  Aluhnifh,  ani 
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quite  impradlicablcby  the  Laws  of  Matter  4}td 
Mttie»  :  But  this  is  exa6Hy  the  prefenc  Cafe, 
and  therefore  the  Produflion  of  an  Animal  is 
aUogether /»«w«Aj«/«/.    3.  Allowing  Animals 
m^hc  have  been  produc'd  by  the  caliial  con*- 
coucfc  of  Atoms,   why  do  not  thcfe  very  rairiftj 
Caufes  continually  operate,  and  why  do  wend&l 
fee'  the  fame  Effeds  io  our  Days   C^ince  ilHi ' 
Oiu(es  continue  the  fame)  that  were  beheld  n^'3 
former  Times  ?  If  any  of  the  Philnfophtrs  ftiouldy^ 
(hew  us  fuch  an  Appearance,  nay,  if  they  would^ 
but  tell  OS   (without  running  upon  Contradi-£ 
^bons)  how  fuch  a  Michsn  miglit  be  produc'djj 
we  might  begin  to  hearken  to  their  Prctena 
But  fiirce  fuch  a  Thing  wasnevct  feen  nor  prb^l 
tended,  it's  very  arrogant  in  them  to  thin^ 
People  Oiould  behevethe  Matter,  without  aiq^ 
l^eafon,  upon  their  meet  Word.  No  Body  now 
a*days,  that  tinderftands  any  thing  of  Naiui'^ 
or  PhiUfefhy,  can  fo  much  as  imagirt,  that  anw 
Animal,    how  abjetS  focver,    can  be  ptoduc'3 
by  art  rtjuivocd  Gtntration.  or  without  the  co^n 
jUQfflton  of  Male  and  Female  Parents,   in  rqi 
fame,  or  in  two  different  Individuals.     And^ 
ry  foW,   who  have  confidcr'd  the  Matter,  bU) 
own,   that  efvery  Animal  proceeds  from  a  pre- 
exigent  Amfnaicul%   and  that  the  Parents  coA- 
doce  nothing  but  a  convenient   BabJtatioA, 
and  fuitabie  Nourifhmehc  to  it,   till  it  be  flc 
to  be  trufted  with  the  Light,  and  capable  of 
receiving  the  Benefit  of  the  Av.    We  know  ve 
K  ry 
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ry  well,  that  there  is  nothing  in  the  Animal' 
JUatfiis  buc  an  inRnity  of  branching  and  wind- 
ing Canals,  fill'd  with  Liquors  of  different  Na- 
tures, going  the  fame  perpetual  round,  whicf ' 
are  no  more  capable  of  producing  the  won 
dcrful  [-abrick  of  another  Animal,  thanathing' 
is  of  making  it  fclf.  Bcfides,  in  the  Genera: ten 
of  an  Animal,  there  is  a  nccclJity  that  the  Head, 
//carl.  Nerves,  Veins  and  yirtcriei  Ihould  be 
form'd  at  the  fame  time,  which  can  never  be 
done  by  the  Motion  of  any  Fluid  what  way 
foever  mov'd;  for  as  hath  been  juil  now  faid, 
the  Hcdrt  cannot  move,  unlefs  Animal  Spirits 
be  fcflt  from  the  //wj^rhrough  the  Nerves  into 
it :  The  Animal  Spirits  cannot  be  deriv'd  into 
the  Hi&tt,  unlefs  the  BJood  be  fqucez'd  by 
the  Hears  through  the  Arteries  into  the  Brajn. 
So  that  it  j^  evident,  that  the  f/cadand  Hurt, 
the  /irtcric!,  Veins  and  Nerves  muft  be  all  for- 
med at  the  iamc  time,  if  the  Animal  is  Ate- 
chitKJcjllj  producd  :  But  this  is  alrogeiber  im- 
ponihlc;  lor  no  Motion  of  any  Fluid  or  Fluids 
howfoever  difposd,  can  form  all  thefe  at  the 
lame  inAaitt  >  and  we  know  all  the  internal 
Mechanical  AdJions  of  Animals,  are  pcrform'd 
by  the  Force  of  their  Fluids.  Let  any  one 
confidcr  the  If^finif}  of  Canals,  and  other  Or* 
ganical  farts  in  an  AnimaU  and  again  com' 
dcr,  ihat  all  that  one  Animal  can  conduced 
ward  the  Generation  of  another,  is  by  the  fon 
of  jfoni&  Liquors chiODgh  fome  Canals,  and.  try 
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if  from  this  Power  he  be  able  to  form  ihe  Idei 
of  the  Gtmntien  of  an  Animal      It  is  doing 
Penoance,  to  read  the  wretched  Accounts  of  the 
Wifeft  and   mofl   learned   Philofcfhcrs  on  this 
Head  .■  To  obferve,  how  in  every  ftep  they 
contradii^  the  known  Laws  of  Motion ;  and 
indeed,    the  manner  after  which  they  wouldj^ 
have  'em  generated,  is  as  much  above  the  Po\r-< 
er  and  beyond  the  Laws  of  MeehAmfm^  as  T  " 
true  and  genuin  M^nnfrr  and  Method  of  t' 
Frodu<ftJon  is.     From  all  thefe  Confideration! 
it  is  evident,  that  an  Animal  cannot  be  produ-|S 
ced  mechanically ;  it  is  too  hard  a  Problem  ta\\ 
be  folv'd  firom  (b  few  e/du  as  Matter  and  Mo- 
tion ;  for  indeed,  could  this  one  be  once  folv'tt^j 
by  any  of  the  Philofephirs,   we  ihould  be  eafiiylij 
fatisfy'd  of  the  reft;  tho'  Plants,  and  all  the  vei*i 
'getable  Kingdom  be  liable  to  the  famfr  DifB^f 
culcies,  and  futnilh  as  with  the  fame  Obje<9i»r 
ons;    for  they  arc  indeed   only  Animals  of  s' 
lower  Rank.     And  could  it  be  once  prov'd^ 
either  by  Demonjlratien,   or  by  Matter  ef  F/tB^ 
iliac  a  Plant  or  an  Animal  can  be  produc'd  [_ 
AJcchanifm,  i.  e   Nature,   or  the  Laws  of  Mtf 
tion,  the  thoughtful  parrs  of  Mankind 
bs  eafily  tempted  to  believe,    that  fmce 
bttter  part  was  produc'd  by  Mechanilhi,  tb 
meaner,  i.  t.  all  the  reft  of  this  viOble  VVorl ' 
might  have  been  form'd  the  (ime  way.    ay' 
that  it  is  a  Matter  of  the  grcacefl:  Confequchc^;'' 
that  we  have  dcmonilrated,  that  neither  Ani-* 
K  T.  mals 
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raalsnor  Vegetables  can  be  produc'd  Mtchafii 
callj.  There  are  niaoy  other  Arguments  whicl 
I  can  produce,  to  prove  the  Tame  Propofitioa 
ivhich  the  Language  1  wiice  in  will  not  permi 
me  to  ftc  forth.  | 

^  XI.  The  SfentantcBS  Motions  of  the  (cnfi*- 
tive  part  of  this  Sypcm,  is  au  eternal  Contra* 
didion  to  the  Laws  of  Mcchanifm.  We  havei 
luificiencly  flieft'n,  that  neither  Spojitxnceut  (noi 
indeed  any  Motion  is  eHentiat  to  Matter;  ji 
is  dctcrmin'd  to  one  Diredion  (while  in  Mo-, 
tton^  which  it  can  no  more  alter  than  movcol 
it  (elf.  This  our  Senfes  may  daily  inform  u^ 
of;  The  Ball  goes  on  in  the  Diredion  of  tlie 
Stick,  or  of  the  Body  of  the  Piece  out  of  whicljt 
it  is  iliot ;  the  Arrow  in  that  given  ic  by  tin 
Bowllring ,  and  the  Hand  of  the  Dial-Plate  i 
that  given  it  by  the  Wheels;  and  that  nece£^ 
farily  and  conllantly,  if  nor  forc'd  out  of  die 
lame  by  tome  foreign  Violence:  But  all  Stnfi^i 
tive  Animals  have  a  felfmetie/t,  can  turn  and 
wind,  move  thro'  all  the  Points  of  the  Comj 
pals,  go  back  and  forward,  as  their  OccaTiooj 
require,  or  Inclination  prompts  'cm.  It's  tiuei 
fomc  of  our  MoJern  I'hilofofhers  have  aflerted^ 
iliai  the  BruirCreathft  arc  only  Pieces  of  Clock] 
work,  and  all  their  Motions  are  as  neceflarilj 
detctmin'd  as  that  of  the  Hand  on  the  Dial-platc  { 
but  this  Allertion  is  akogether  precarious,  and 
maybe  deny'd  as  eafily  &■.  its  alledg'd.  Befides,th«S^ 
Dcmonllrations  4  prhrt  I  have  jull  now  brought 
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to  evince  the  contrary,  the  Obfervation  and 
Experience  of  all  Mankind  contradids  it ;  the 
Docilitj  and  Sagacity  of  fome  Animals  dcmon- 
(Irate  the  contrary,   and  fome  Brute- Animals 
iheve  more  Indications  of  it  than  (bme  of  the 
Race  of  Mankind  on  whom  they  bellow  ir» 
What  more  evident  Proofs  of  zfpontaneofis  Moti- 
on could  the(e  poor  Creatures  give  than  they 
do,  if  they  were  really  fuppos'd  to  be  endow  a 
with  it  ?  Nothing  but  a  Senfation  in  our  (elves 
of  the  Principle  of  their  Adtions  could  create 
clearer  Evidences  of  a  fpontaneous  Motion.   Bc- 
(ideSy  it  is  altogether  impofTible  to  account  for 
the  far  greater  ]part  of  their  Actions  and  Mo- 
tions from  Mechanifm,  as  wc  have  in  the  pre- 
ceding Propofuions  flicwn  at  large.      And  wc 
fliould  be  ftrangely  furpriz'd,   if  by  any  Com- 
bination of  material  Organs,   we  fliouId  pro- 
duce the  (mailed  part  of  their  Adlions  and  Paf^ 
fions.     Wherefore,  fince  the  fcnficivc  World  is 
endowed  with  [pontanccns  Motions,    and  fince 
this  is  far  beyond  and  above  the  Powers  of 
Matter,  it  is  evident  this  Univerfc  could  not 
have  been  produced  Mechanically. 

§  XII.  The  Voluntary  Motions  of  Rational 
Creatures  are  altogether  unaccountable  from 
the  Laws  of  Mechafsifm,  Mufcular  Motion  is 
performed  much  after  fuch  a  manner  as  this : 
(U  the  moft  probable  of  our  Modern  Conjc- 
(Sturcs  in  this  Matter  have  any  Certainty  in 
theip)  the  Mufclcs  arc  Bundles  of  Fibres,  which 
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being  clofcly  compared  at  both  ends,  terminate 

in  their  two  Tetidom,  each  of  which  is  inferted 

into  fomc  one  fix'd  part  of  the  Body  or  other  ( 

Every  one  of  thefe  Fibres  confifls  of  a  prodi-^ 

gious  number  of  lefler  Fibres,  or  Fibrils,  which 

are  To  many  very  flender  elaflick  Canals  bountf 

about   by  fmall  tranfverfc  parallel  or  Spiral 

Threads, which  divide  thefe  hollowf/^r(/i  into  lo 

many  elaftick  Cj^ei  or  VefiiuU,zs  ifaGutwero 

ty'd  at  equal  Diftances.  Into  every  one  of  thefiS 

VefcuU^    an  Artery,  Vein,  and  Nerve  «nter  i 

the  two  firfl:  to  bring  and  carry  back  the  Blood 

the  latter  to  carry  ihither  hkewife  its  prop© 

Fluid  or  Spirit;  which  mixing  in  the  VeficaU  wicl 

the  Blood.  producesaRarcfa<5tioii  (the  mannce 

how,  for  avoiding  DiCputes,    I  fhali  forbear 

prcfcnt  tO'determin)  whereby  thefe  VcficuU^x\ 

tiiftended  ,    and   their  LongiiuUnd  Diamrtcr 

(from  Knot  to  Knot)  flraitncd,and  fothelengt 

of  the  whole  Mufcle  fiiortned.  The  Nerves  aj 

th-  fe'etory  DuiSs  of  the  ^/^ffi/«/o«;  Subftanc 

of  the  Brain,   and  confecjucntly,  are  much  c 

the  lame  Nature  with  the  other  Excretcrifsott^ 

Body,  which  are  nothing  but  fmall  flender  ilij 

of  the  Arteries.for  deriving  an  appropriaccdjuit 

or -Spirit  from  the  Blood      Wherefore,  fincc  tl 

nervous  Juice  or  Spirit  is  form'd  out  of  the  Bioo 

and  Twice  the  Nerves  are  very  fmall  arcerialTubi 

this  Spirit  very  probably  muft  move  in  the 

Ijlerves  after  the  fame  manner  the  Blood  doesi 

jhcAfieries,  only  with  this  difference,  rhat 
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moves  abundantly  more  flow  (its  Velocity 
being  abated,  cither  by  the  many  Circumvolu* 
tions  of  the  Artery  in  the  Gland,  which  is  the 
Origin  of  the  Nerve,  or  by  the  rcfiQance  the 
Jaicq  meets  with  in  the  flender  I  ipe  of  the 
Nerve  it  felf)-  If  the  CircuUtion  of  the  Blood 
be  admitted,  and  all  the  Juices  of  the  Body  be 
alWd  to  be  deriv'd  from  it,  'tis  impoffible 
that  any  of  thefe  Juices  fhould  (lagnatc  in  their 
VeHels  longer  than  till  they  be  (ill'J  ;  and  there* 
fore,  the  nervous  Juice  in  its  Chanels  is  pro- 
peird  after  the  fame  manner  and  by  the  {ame 
Mechanifii]  the  Blood  is  urg'd  forward  in  the 
Arteries.  Now  in  the  Mu/cles  of  involuntary 
Motion,  fuchas  the  Heart,  the  Lungs,  the  Sto- 
mach and  Guts,  and  the  mufculac  Coats  of  the 
Vellels,  this  nervous  Juice  or  Spirit  isconflantly 
derived  by  a  Mechanical  Necellicy,  In  the  Hearc. 
while  the  Aifricles  are  full  of  Blooi,  they  arc 
diftended.and  the  ii\fiucnce  of  the  nervous  Jui- 
ces into  their  Mufcles  thereby  ftop'd  ;  but  when 
once  this  Blood  begins  to  flow  into  the  P^cntii- 
ctts,  the  refiftance  arifing  from  th:  diltcnfion  of 
the  Auricles  to  ihc  influx  of  the  nctvoqs  Juice 
is  taken  off,  and  fo  it  floas  inio  tlie  n^ufculat 
Sjibflancc  of  the  MrkUs,  and  thereby  they  are 
contraded  while  the  f-'cntnchs  ore  diflcndcd. 
and  the  influx  oF  the  nervous  Juice  into  their 
Mufcles  is  thereby  flop'd,  till  the  Blood  be  de- 
riv  d  into  the  ^oru,  and  ihe  fmpcdimcnt  from 

fdiflcnfion  to  th^  inrtux  ,eF  the  nervous 
K  4  Juice 
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Juice  be  taken  off",  and  fo  the  f^emrifies  come 
into  ContraiSion ;  which  hinders  the  Bloody 
from  running  any  more  into  the  yentricles  from* 
thcAurides,  and  then  the  Auricles  are  again  fil-"*J 
led:  And  thus,  by  a  Mechanical  Neceflicy.they. 
afl  alternately,  the  Auricles  and  f^intricks  beitjg 
as  it  were  Antagonifls  to  one  another;  fo  as  that 
while  thefe  ate  diftciidcd  there  arc  contrai5ted, 
the  diilenfion  of  the  fird  permitting  the  influ- 
ence of  the  nervous  Juices  into  the  latter  3,  and 
fo  on  the  other  hand.  After  the  fame  manner 
ate  the  mufcuUr  Coats  of  the  Blood- Veflels, 
and  of  the  Coais  of  the  other  Veflels  contain-' 
jng  Liquors  deriv'd  from  the  Biood,  alternate' 
ly  contrad:ed  and  dilated  ;  for  by  fhe  Contia- 
^ion  of  the  Heart  the  filood  is  thrown  into 
the  Arteries,  which  diftends  them,  and  to  the 
influence  of  the  nervous  Juice  into  their  Muf- 
cular  Coat  is  hindred  ;  bur  when  the  Blood  is 
by  the  impetus  it  has  conceiv'd,  deriv'd  into  the 
Veins,  this  impediment  is  taken  off",  and  the 
Mufcular  Coats  of  the  Arteries  then  a&,  the 
MemhanoHs  by  their  Ela/liettj  concurring.  ]t| 
the  Lungs  the  Gravity  of  the  Atmefphere  forces 
the  Air  into  the  fmall  orbicular  Vcficles  there- 
of, and  dilates  the  Cavity  of  the  Breafl ;  where- 
by the  prcfTurc  of  its  fides  upon  them,  and  the 
Nerves  that  afl  in  this  Function  is  taken  oif, 
and  fo  the  Mufclcs  of  the  Diaphragm  and  the 
other  concurring  ones  are  at  freedom  to  atS. 
and  to  diftend  the  Cavity  of  the  TkoraXf  till 
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the  pre^re  of  the  fides  of  the  Bread  become 
too  (Irong  for  thefe  oppofite  combin  d  dilating 
Caufes ;  and  then  by  their  own  Gravity,  and 
the  eladick  Force  of  the  Ribs,  they  fall  down 
and  comprefs  the  Lungs^  and  {hut  up  the  Emi(« 
faries  of  the  Nerves.  So  likewife  in  the  Sto- 
mach and  Guts,  when  the  Longitudinal  Mufcw 
lar  Fibres  are  in  Adion^  the  Tranfvcrfe  aad  Spi- 
ral ones  are  relaxed  by  the  predurc  of  the  add- 
ing Fibres  upon  the  Emiflaries  of  the  Nerves  of 
the  relax'd  ones ;  and  (b  on  the  other  hand, 
when  thofe  are  relax'd  thefe  are  in  adtion,  and 
univerfally  in  all  the  involuntary  Motions  there 
is  a  Meehnicd  NecelTity  for  the  derivation  of 
the  nervous  Juices  into  the  Mulcles  employ'd 
in  thefe  Motions.  But  in  voluntary  Morions 
there  neither  is  nor  can  be  any  fuch  Mechanical 
NcceHlty,  it  being  a  plain  Contradidion  to 
their  Nature ;  and  therefore  voluntary  Motion 
is  quite  contrary  to  the  Laws  of  Mechamfm ; 
we  can  move  our  Hands  and  Fcec  how  and 
when  we  pleaie  in  an  inftant,  we  can  bend  and 
unbend  'em  as  we  will;  there  is  no  Mechanical 
Caufe  imaginable  to  force  this  nervous  Juice  in- 
to  the  Muicles  of  voluntary  Motion,  and  no 
Motion  can  follow  unlcfs  this  Juice  be  deriv'd ; 
as  is  plain  from  hence,  that  cutting  the  Nerves 
that  ferve  any  Mufcle,  tho'  all  other  things 
continue  the  fame,  yet  no  Motion  will  follow* 
And  the  only  Conception  we  can  form  of  vo- 
luntary Mptipns  is^  that  the  Mind,  like  a  ski!- 

ful 
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fill  MuficUn,  ftrikcs  upon  chat  Nerve  which  con- 
veys Animal  Spirits  to  the  Mufclc  to  be  contra- 
£tcA,  and  adds  a  gtcacet  Force  than  the  natu- 
ral to  the  nervous  Juice;  whcicby  it  opens  its 
PalTage  into  the  Veficles  of  which  the  Mufcu- 
lar  Fibres  confift,  which  it  could  not  have  done 
by  its  natural  Power.  But  this  Aflion  of  the 
Mind  or  VVill  upon  thcfe  Animal  Spirits,  being 
altogether  unaccountable  from  the  Laws  of  Mo- 
tion, it  is  plain,  that  voluntary  Motion  is  al' 
together  Immtchanical:  And  indeed,  were  it 
Mfchankd  it  could  not  be  Voluntary ;  for  what- 
ever afls  McchanicnUy,  ai^s  conftantly  and  nc- 
ccflarily,  and  fo  can  never  aft  voluntarily. 

i  Xill.  That  Freedom  and  Liberty  of  cnoof- 
ing  or  refufing  which  we  find  in  our  felves,  is 
altogether  inconfiftent  with  Mecham[m.     Some 
Men  indeed  deny  that  we  have  any  Free-will  at 
all  t  but  theCc  need  only  examin  theii  own  Con- 
fcienccs  to  be  convinc'd  of  their  miftake;  they' 
will  find,   that  even  when  their  Rcafon  would  ' 
determin  "cm  to  do  fuch  9,  thing,  they  have  in '' 
their  Power  to  forbear  it,  or  to  do  the  contra-  ' 
ry;  they  can  rife  or  fit  ftill,   go  backward  orV 
forward,  to  (liew  their  own  Freedom ;  they  can  J 
chufe  the  Time  and  Place,    the  Degrees  and  " 
Qrcumftances  of  all  thefe  Actions  that  are  cal- 
led Free     Us  true,  fomeof  our  natural  Ani- 
ons are  neceffary,  but  thcfe  which  arc  common- 
ly call'd  voluntary  Actions,  are  as  much  free 
33  the  nature  of  ehinga   will  permit   them; 
Thei? 
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Tbeir  Power  being  limited,  I  would  gladly 
know,  what  greater /wfi/'cdf/ow  of  hrecdomthcy 
could  wifli  to  have,  than  they  now  have.  The 
FafTioos  of  Mankind  ("which  in  moft  dccermin 
their  Atf^ions^  aie  indeed  violent,  but  they 
have  ic  in  their  Power  to  iufpcnd  for  Tome  time 
the  fatisfying  of  them  ;  which  ihews,  they  arc 
not  neceiTarily  detcrmin'd  toward  their  Satisfa- 
dlion  ;  for  the  Adion  of  neceflary  Agents  can 
only  be  fufpcndcd  by  a  Miracle.  Lee  us  fup- 
pofe,  that  Man,  in  a  perfei^  (late  of  Health,  is 
free,  and  has  a  Power  of  Ek£tion :  The  only  Ir.- 
dic4tiom  he  could  give  of  this  Freedom  ace,  by 
doing  the  contrary,  where  there  ace  weighty 
and  folid  Reaf^ns  for  doing  fuch  a  thing  ;  or 
by  making  an  EU£fien  among  many  things, 
when  there  is  no  imaginable  Reafon  to  deter- 
min  him  more  to  one  than  another;  or  to  be 
fable  to  fufpend  the  effetft  of  natural  Adions, 
when  without  this  incerpofition  they  would  M:- 
'•dniciUj  operate.  Now  it's  certain  that  we  are 
pablc  of  giving  all  thefe  Indiaii  ns,  tO  iliew 
be  Freedom :  We  have  it  in  our  Power  to  hurt 
t  even  defltoy  our  felves,  tho'  there  be  the 
lell  Rcafons  in  the  \^'orld  to  binder  us  from  lb 
doing,  we  can  take  out  the  one  and  not  the 
other,  in  two  or  more  of  the  fame  things  in  all 
Circumftances  alike;  Tho'  Rcffiration  be  reck- 
oned an  involuntary  Adion,  and  tho'  it  is  cer- 
tainly petform'd  mtcha/j/caliy  and  uniformly,  yec 
;  h^VC  i^ia  our  PQWet  to  kecpin  our  Breach^, 


( 
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and  to  fulpend  the  efikacy  ofthis  natural /jww'| 
Sioa  foe  iomc  time;  and  tbis  (eeins  to  be  on^l 
of  the  mofl  CTident  Jndieaiions  of  Freedom  that  1 
can  poHibly  be  dcfired  :  For  cbo'  in  other  CaCea  1 
it  may  be  aflcdg'd,  that  ic  is  the  fiibtil  and  ion  f 
ftrceptibte  manner  after  which  we  are  determi-  j 
'  ncd>  tiiat  makes  any  of  our  Adions  feeii).  frce^  | 

yet  in  this  Inftancc  that  Objcdion  can  have  no  j 
place ;   for  if  we  are  dctetmin'd  ever  G>  imftr- 
ceptihlf,  it  is  by  the  Neceffity  of  Nature  wc  are 
^K  determined.     Now  ic  is  abfuid  to  tliink,  thac 

^B       Nature  Hiould  determin  any  rvxanzYFunifienxo 
^V       be  perform'd    regularly    and   conftaatjy    the 
fame  way,  and  that  by  Mechanicel  Laws,  and 
at  the  feme  time  dctermia  this  FunH'toH  to  be 
irregularly  and  uncertainly  fufpended.    On  the 
other  hand,  if  we  arc  nccef^rily  dctermin'd  in 
ajl  our  Adions,   and  if  we  have  uo  Fieedom, 
it  Jsabfolutciy  ioipolTible  we  lliould  make  any 
Election  among  things  in   ait  Circum(lance« 
alike;  foe  if  we  are  dctermin'd,   it  can  onJy 
be  from  the  things  themfelves  without  us,   foe     ■ 
ali  things  within  us  arc,    upon  this  I^J)pQthifis,    ■ 
to  be  fuppos'd  to  move  uniformly  and  Michu^'  H 
wcMly.     Now  where  the  things  without  us  ace.  fl 
in  all  CircumflancesaliiiLe,  wc  can  never  bedc-   fl 
termin'd  to  any  one  of  em  by  chcmlelvcs ;  and  fl 
therefore  were  we  not  free,   we  could  never  ■  ■ 
make  an  Eledion  among  tilings  altogether  alike-    I 

LBy  things  altogether  alike,    i  mean  liich  as  are    ' 
aiikc  as  ta  all  the  CiicumlUnccs  necciB^  tq 
con. 
^^ J 
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conftitute  them  the  things  requir'd.  Thus  two 
Farthings  are  altogether  alike,  iho'  chey  may 
difiec  in  (bmefmall  Circumflaiicestbat  do  not 
concern  the  Ejfetui  of  cha:  SptcUj  of  Coio,  Thus 
Ij  3.  5»  S>»  ate  equally  odd  Numbers,  and  2, 
ft  6,  8,  are  equaljy  even  Numbers,  and  if 'twere 
pfOpos'd  CO  attign  an  e\'eii  or  odd  Number, 
there  are  inRnitely  many  wliich  are  equally  fuch. 
The  fame  thing  happens  in  the  AnCwers  t»  all 
ihefe  PrehUms,  which  are  call'd  indctermin'di 
and  in  aligning  one  of  the  Anfwcrs  to  any  iiich 
Prehlrms,  there  is  nothing  in  their  Nature  that 
can  poffibly  determia  us,  the  Conditions  of  the 
Problem  being  bad  celpe^  to ;  and  therefore 
fuch  things  as  chele  are  only  pitch'd  upon  by 
the  energy  of  our  Wills  or  Freedom.  In  a 
word,  Fretdom  confifts  not  in  doing  any  thing, 
or  every  thing,  for  thus  even  the  5*^r:OTffiMw^ 
is  not  frec.it  being  impoifible  for  Him  to  do  hvil; 
but  in  varying  and  diverfifying  infinitelydiffcient 
ways,  the  Manner  and  Circumftances  of  what 
may  be  done,  and  chufmg  without  conAraint,  or 
from  any  Motive  foreign  to  the  Party  diufing. 
But  no  Arguments  will  make  a  Man  confefs  he 
fcelSjifhe  be  obftinatelyrerolv'd  not  to  confefs  it : 
now  Liberty  isachingfelt.andisonly  tobe  found 
by  a  Kcfitciion  on  our  fclvcs  and  out  Adions  j 
buc^  there  is  one  Argument  which  will  always 
have  weight  with  the  wiler  and  better  part  of 
Mankind ;  and  that  is.  that  without  Free-will. 
id  Vice,  Jyfticc  and  lnjuHice  arc  only 
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bare  Words.      Now  if  Rational  Creatures  be 
free,  as  moft  certainly  they  arc,  this  Freedom  is 
a  plain  downright  Contradiflion  to  Mcchamfm^  . 
foe  Mcehm(m  produces  all  its  EffcSs  neceflarily.  ^ 

CHAP.  rv. 

Of  the  Eternal  TroduHion   and  Duration  of  1 
this  prefent  State  of  Things. 

$1.  T  TAving.  I  tliink,  fufficiently  (hewn 
X  J.  the  Inconfiflency  and  Impoflibiliry 
of  the  Epicurean  Scheme,  \  come  to  tne  fecond 
Opinion  about  the  Originjitien  of  the  Univetfe; 
which  in  few  Words  telfs  U3  very  pofiti?eIy ; 
"  That  this  prefent  ilatc  of  Things  has  been 
"  from  all  Etemitj  of  it  felf,  fo  as  we  now 
**  fiehoid  it ;  and  that  any  Changes  that  have 
'■  have  happcn'd  therein,  have  proceed- 
"  ed  from  the  I-aws  oi  Mechamfm  that  now 
'*  obtain  in  the  World.''  This  Scheme  confitls 
principally  of  thefe  two  Parrs,  i.  That  this 
World  has  been  for  ever  in  the  State  we  now 
behold  it  2.  That  it  has  been  fo  for  everoi 
it  fcIf,  independent  of  any  other  Caufc.  This 
Opinion  is  commonly,  bur  fallly  afcrib'd  to  -^ 
Ariftoile,  nor  as  its  firft  Br6.icher,  but  as  its  ' 
ableft  Patren.  But  i\\o  ^fifloile  held  the  firft 
pan  of  it,  t/c  That  the  World  was  from  all 
Eterfiitjy  as  we  now  behold  it,  yet  he  did  not 
think  it  was  fo  */  it  fdf;  and  there  is  a  very 
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great  difference  betwixt  allowing  this  prefcnt 
Syfiemofthc  Urtivcrfi  to  have  b^en  created  from 
all  Eurnitj  by  an  Omni^ottm  Caufc,  and  believ- 
ing it  to  have  be«n  for  evfr  of  it  fclf  without 
any  Cw/c.  My  Defign  in  the  following  Dif- 
coutfe,  is  not  to  dilpute  againll  any  Scheme 
of  thofe  who  admit  the  Exiltencc  of  a  Diiiy ; 
I  intend  only  to  Ihew,  That  this  prefent  ftate 
of  things  could  not  have  been  from  all  Eternity, 
neither  of  it  fclf,  not  without  the  fccquent  and 
particular  interpofition  of  a  Divide  Porrer,  and 
to  make  it  plain,  that  naturally,  and  of  ic  fclf, 
it  tends  to  Diffolut  ion:  Tho'  in  the  meantime, 
it  is  not  to  be  doubted,  but  that  that  Almighty 
Power  which  could  create  this  hea'iiful  Sjjiem 
of  things,  can  pre(efve  ic  in  being  as  long  as 
He  pleafes 

i"  II.  That  this  Univerfc  could  never  have 
been  from  all  Eternity  of  ic  felf,  in  the  prefcnt 
Condition  it  now  is,  is  evident  from  hence, 
ihat  it  requires  an  extrinfick  Principle  lor  its  fiib- 
'ding  in  its  prefcnt  Condition.  If  one  fiiould 
:e  a  Piece  of  Clock-aerk,  pointing  out  the  Di- 
vifions  ofTime  exadlly  and  regularly,  he  might 
have  fome  Difficulties  about  the  manner  of  its 
J'rodudtion;  but  if  he  fhould  fee  or  learn,  that 
rcquir'd  fome  Foreign  A£i(}dnce  to  keep  it 
ing,  that  its  Motion  depended  upon  fome 
inciple  without  it  fclf,  that  it  requir'd  wind- 
%  up  of  the  Spring  or  Weights,  he  would  be 
on  (atisfy'd  it  could  not  have  been  from  alt 

Fur- 
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Eternity  of  it  felf  in  the  ftace  he  clien  belield 
ir.     Now  tins  is  the  very  Condition  of  the;^ 
Eart/j,  the  Mc9»  And  Planets,   aod  of  all  the  | 
CcUjlkl  and   tcrreftri4  Appearances:    Theitj 
Motions  and  A<3ions  depend  upon  a  Principle^ 
(Juire  cxtrlnfjck  to  Matter,   which  atifes  fromlT 
none  of  its  Powers  or  Properties,  as  has  beeri  \ 
Ihown  in  the   former  C/jjpter.      The  Power  - 
which  produces  and  preferves  their  Motions, 
fprings  from  (bmething  without  themfclvcs; 
and  it  this  Power  were  fufpendcd  or  withdrawn, 
they  would  immediately  flop,   and  their  Mo» 
tions  would  be  deflroy'd,  and  they  would  be^ 
come  a  lifclcfs  una(fiive  heap  of  Matter.    And 
this  Power  is  nothing  elfe  but  that  univerfal 
Law  of  Gravitaticji,  which  aBuates  the  whole; 
Frame  of  alt  the  Sy/^erns  of  Bodies,  which  pro- , 
ceeds  from  a  Source  both  independent  of,  and  J 
dfftind:   from  Matter  and    all   its   Faculties.^ 
Wherefore,  it  is  altogether  impofiibte  this  pre.', 
ftnt  flare  of  things  ihould  have  been  from  all  J 
Eternity  ef  it  fclf,  fince  at  prcfent  it  cannot  fub^-J 
fid  in  a  regular  and  beautiful  Syfiem,    withouCi 
the  perpetual  influence  of  Ibmc  foperior  ana 
txtrirjfick  Power. 

§  1(1.  V/hen  one  thing  depends  upon  anothe^  I 
thing,  as  its  Cauf;  as  alfo,  when  one  thing  19] 
nccellaiily  rcquir'd  for  the  Exiftencc  or  Prcler-  < 
vation  of  another  thing,  thcfc  can  hardly  be , 
flippos'd  to  have  been  from  all  Eternity  cf  thcmr 
(fltrs ;  but  much  more  likely  feem  10  imply 
Coun- 
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Counfel  dnd  OeHgn,  and  confequencly^.  to  fibvir 
from  the  Wifclom  and  Power  of  fomc  Intelligent 
Being-  For  Se/f  fxfjhnc:  neccflarily  implies  In- 
dependency, as  to  Exiftenceon  any  other  things 
cither  as  Caufe  or  as  Effe6i ;  ( I  mean  onH  of 
thofe  things  which  are  about  ns,  viz..  the  vu> 
ble  things  of  this  World,  which  have  but  Qua- 
lities both  finite  in  Number  and  Degree ;  and 
confequently,  have  affigndle  relitions  to,   and 
dependences  upon  one  another ;  for  it  is  other- 
wife  in  the  Immenfe  Beings   in  rcfpcdl  of  his 
Creatures,  which  can  have  no  proportion  to 
Him,   and  He  no  dependence  on  them)   and 
when  a  thing  depends  upon  another  thing  as 
its  Cau(e,   this  implies,    that  the  firft  thing 
cxifts  that  the  fecond  ntAj  exifi ;  which  fuppo- 
fes  Defign  and  Contrivance,   and  confcquentijr 
is  a  fign  of  ProducfJion  or  Creation,   and  not 
of  the  Sclf-cxiftence  of  thefe  things.     Likevvife, 
when  a  thing  is  neceflarily  requir'd  for  the  Ex- 
iftence  or  Prefervation  of  another,   it  plainly 
imph'es,  that  the  firft  thing  cxifts  that  the  fe- 
cond way  exifi ;  which  like  wife  fuppofts  Dejjgn 
and  Contrivance^  and  confcqucntly,  can  be  no 
fign  of  Self-exiftence  in  thefe  things.     Now  is 
there  any  thing  more  plain,  than  that  m'cft  6f 
the  things  in   this  our  Syfiem  are  ncceflary  6t 
ufeful.  towards   the  Being  or  Prefervation  of 
Mankinds    JRemove  the  Si^n  from  us,  or  us  from 
x\\oiiHn,  the  Earth  could  bring  forth  no  Frui^ts 
for  our  Support  ;    take  away  the  Moon,    i\\z 
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Sejs  would  Hagnsce  and  the  Fith  be  deOroy'd-i 
level  our  Mountdim  we  fliouJd  have  no  treiT 
Waters;  dcftroy  out  ^tmefpkre,  or  die  Air 
Eiafticicy,  we  Hiould  (well  like  poilon'd  Rat9|. 
Do  not  thcie,  and  a  tlioufand  other  Inllanceft 
1  could  alledge,  demonflrace,  that  all  the  Bo^ 
ings  of  this  Univerfe  exift  as  the  necelTary  Eif 
fed.  or  for  the  Exiftence  or  Prelervation  of 
other  Beings,  and  confci^uencly,  imply  Coniri' 
v^/sceand  Dffi^n;  which  iS  a  mod  evident  fign, 
that  all  thcfe  things  have  been  produc'd,  and 
arc  not  Self  exidcnt.  If  a  wild  ScjtkUa  or  In 
didn,  who  never  favv  a  Houfe  in  his  Life,  fliould 
meet  with  a  nchlc  I'alace,  neatly  finiflVd  and 
finely  furnifli'd,  and  about  It  lliould  find  Crea» 
lures  that  could  not  (ubfill  without  fuch  a 
Convenience,  and  Ihould  plainly  difcover,  that 
the  Accommodations  and  Convcniencicsofthis 
Building  were  exadtly  fuitcd,  in  every  Circum- 
llance.  to  the  Wants  and  Nccellkies  of  thefe 
Creatures;  1  think  he  would  have  no  difficulty 
in  concluding,  that  this  Houfe  was  buik  by 
fome  wife  AtchiteSi  for  the  Convenience  of  thele 
Creature?,  he  would  certainly  never  dream. 
that  it  had  for  ever  been  there  of  it  Iclf  fo  as 
he  then  bclicld  it.  Now  this  is  the  very  Cafc 
betwixt  us,  and  the  Sfflem  of  things  about  usi 
7hey  have  all  relations  and  regards  co  us  in 
our  ptefent  ftate,  and  to  one  another ;  there 
is  a  regular  iubordination  and  Subferviency 
among  all  the  l-'arcs,  they  all  confpire  to  great 
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and  beneficial  Ends:  In  a  word,  Tbcre  is  not 
{bmuchasa  fupernumcrary.  fuperfiuoascr  ufo 
lets  ^tgm  in  the  whole  great  and  complicated 
Mechin  of  the  Urtiverfe ;  ever}'  Age  (li{c6vce< 
ing  new  find  Caiifcs,  anit  every  ilic  leaft  0\S^fi 
jcd  difplaying  fome  new  Utility  or  Beauty, 
thofe  tt/o  fiek  cnl  tfk  H'orh  ef  the  Lard,  ». 
tjh  pleafure  therein:  So  that  it  is  impoiriblej 
that  thofe  who  with  due  Preparation  apply 
"ittmfelves  to  them  ftiould  ever  think  rhey  coulf 
iTof  ihemfelves,  or  t!id  not  owe  their  Ikin 
Jan  AU'wif:  and  All-^overful  Original.  Nd 
■t  the  whole  Sftltm  of  thcUnivcrfc  wiscoil 
ted  for  tlie  Race  of  Mankind  alone;, 
[  fince  their  Urihty  dnd  ConVcniencJ  bcinj|i 
^'plainly  and  fully  confulted,  in  their 
^t  Hate,  there  can  remain  no  doubt,  that  th 
"  blc  Sfjiem  of  Beings  has  been  equally  p« 
bed  for  in  this  wonderful  Contrivance, 
'■^  IV.  That  AnimAls  could  not  have  1 
from  all  Burnitj  is  plain,  for  both  the  Reafofll 
allcdg'd  in  the  two  former  Sccihm.  For,  Firflj 
Their  Produdiion  and  Fxiftcnce  depend  uporf 
Principles  quite  cxtrinfick  from,  and  iftdep::!! 
dent  of  themlblvcs,  I  mean  6f  their  Afjtcriai 
pan.  I  have  formerly  Ihown.  thac  they  can 
neither  fublifl:,  nor  be  produc'd  by  the  Power? 
of  Mechattifm  ;  but  for  both  require  the  ron- 
flant  JnRiience  of  ai  Principle,  even  difrerera" 
from  that  which  governs  the  inanimatej  pafll 

Etbe  Univerfe,  viz  Gruz-iiarien.  Now  all  t' 
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is  obfcrvable  in  this  World  faccording  to  tlii 
Schmc)  is  Matter  and  Motion  (for  if  we  om 
allow  a  Power  diftintS  fiom  tliei'e,  wc  ruii 
this  Hypsthffn ;  for  wc  do  not  then  know  hoirff 
far  the  influence  of  this  Power  nay  reach,  arf 
to  the  Ptodudion  and  Prclervation  of  the  pro^ 
{cot  flaie  of  things.)  But  the  Produ<3ion  an' 
Prcfervaiion  o^  Anithah  is  above  the  Powers  ot 
Matter,  as  has  been  formcr'y  Oiown;  and  there4 
fore,  fince  they  depend  upon  a  Ptinciple  dw 
fliniil  from,  and  independent  of  the  Laws  of 
AUch^nifm,  and  need  a  continual  influence  of 
fome  Principle,  diOinti  from  Matter  and 
Properties,  they  could  not  have  been  for  cveei 
of  them(elves.  Secondly,  All  the  levera!  Fatta 
and  Organs  of  the  Animal  Body,  are  fo  pruV 
dently  ad^ipted  to  the  Benefit  of  tlie  whole  Com^ 
fefitum,  as  plainly  iniphes  Detign  and  ConttU 
vance,  that  it  is  impollible  to  confider  this,  and' 
imagin  they  have  been  Sclf-exiQent.  How 
Wifely  are  the  Bones  /inicHhicd,'  How  prudent- 
ly tl*e  Mufcles  contriv'd,  and  how  convenient- 
ly faftncd  to  the  fcveral  Places  of  the  Body  to" 
produce  the  neccfliry  Motions  >  With  whac 
Judgment  are  (he  Arteries,  fcins  and  Nervti, 
ranged?  With  what  Wifdom  are  their  Fluids 
diipos'd  in  their  proper  Veflels.'  How  care- 
fully is  the  Propagation  of  the  S^aits  provided 
for,  according  to  ieveral  Circun;flanccs  arifing' 
from  the  particalar  Climate  and  ElenKnc  caclv 
Animal  is  eonfin  d  to,  and  how  juftly  is  every 
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Particular  adapted  for  ihe  bcnefic  of  the  wlioltf 
Compound?    I   flull  have  occafion  to  purfi 
thclc  Inftances  farther  hereafter ;  but  any  f 
who  is  ever  fo  little  acquainted  with  the  y?r* 
ifiire  oi^nAmmd,  caanot  butdifcoverevidcn^'i 
Footflcps  of  Dcfign  and  Ccntrivuxce  in  it,   atuRl 
therefore  Animals  cannot  be  Self  cxiftent.  Thef(^^^ 
with  the  preceding  Confiderations  on  this  Headji  i 
make  it  very  improbable,   if  not  impolTible^  .  ^ 
~iie  prefcnt  flare  of  things  fliould  have  been  for 
|fcr  of  fhemlelVcs,  without  an  Omrt;petem  and 
'   v/fdifit  Origiml,     I  come  in  the  next  piaco  ■ 
■t^thofe  Confiderations  that   feem  to  implyjf' 
oat  this  prefcnc  ftatc  of  things  is  naturally/ 
1  of  it  felf,  tending  to  Decay  and  DilfolutiJ-l 
oil,  and  confequently,  that  it  muft  of  Ncccft' 
lity  have  hai  a  Bcgimiug. 

^  V.  It  has  been  formerly  fhowo,  in  St&iilaw^ 
XXVIII  of  the  preceding  Chapter,  and  its  C*; 
roUary,  that  fome  part  of  the  Nouriihment  ( ' 
Atttmdls  atid  Fegeiahief,  and  the  grcateft  parB  '. 
requir'd  to  the  Produdition  of  Minerals  and 
Mitais  is  a  watry  Huid ,  impregnated  with- ■( 
lomc  other  Body,  which,  by  proper  OperattJ  i 
ons  upon  this  Fluid,  is  chang'd  into  a  Iblid*] 
Form,  of  which  but  a  very  fniall  part  is  cved  ' 
celbiv'd  into  Water  again,  whereby  the  qnaih 
tity  of  Water  on  this  our  Globe  is  daily  im« 
pair'd  and  diminilli'd  ;  wherefore,  if  the  World  t 
had  lafled  trom  all  Eternity  in  the  State  it  nowtf 
_  wc  Jiad  ion^  fioce  v\  anted  both  iaic  and 
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Ucfli  Water,  This  Decreafe  of  watry  Fluid^ 
on  our  Globe  is  lo  coafidernhk,  rhat  Sir  l/aaff 
Ncrvton  makes  one  ufe  of  Cemtts,  in  regard  t€f^ 
US,  to  be  to  i'upply  the  Earth  and  other  Pla*^ 
nels  with  proper  Materials  for  this  purpofc^i 
For  as  the  5m  is  abfoiutely  necclTary  for  chjf 
ptclent  State  and  Condition  of  our  Globe,* 
that  from  it,  by  the  Sun's  Hest,  Vapours  may 
be  fo  plentifully  rais'd,  that  bein^  colleded  \a* 
to  Clouds,  chcy  may  fall  into  Rains,  fo  as  tot* 
water  and  nourifti  the  Earth,  ior  the  Procreatl 
Hon  of  ycgef dies  of  all  kinds :  Or  being  co\ 
dcnfcd  on  the  cooler  Tops  of  Mountains,  ma^ 
fall  through  ili^ir  Chinks  into  Bafons  and  Re- 
fcrvatories,  form'd  by  their  holiou'  and  ope» 
Texture,  and  thence  into  Rivulets  and  Rivers^ 
So  likcwile  for  the  Supply  and  Prefervation  oC 
the  Sea,  and'orher  Fluids  in  the  Planets,  the 
Cemax  itcem  requifice,  from  wliofe  condens't 
Exhalations  and  Vapours,  whatever  Liquor  j 
ipent  on -Vegetation  and  Futrefaflion,  may  b 
tupply'd  and  rcOor'd  ;  for  all  the  Vegetable^ 
aie  Qourith'd  conlUncIy  by  almoll  Liquids  on 
if.  and  from  putrify'd  Liquors  there  i$  a  $lim< 
oonftantly  falling:  Hence  rhe  Quantity  am 
BuFk  of-dry  Earth  is  continually  increafing 
and  the.FJuids,  if  they  were  nor  (upply'"d  em 
Vshere.  would  perpetually  decrealc,  Jtnd  at  tal 
ftIL-  Now  wherefocver  the  Dccreafe  of  thi 
t^iuida  bc:g5c'd,  whether  in  the  PUtutstu  Ci 
^/|  i^-i  :piaui  tliey  do  deci^afe  in  ibts  oi 
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Sjfiem,  and  confequcntly,  had  the  World  laftcd 
KAdto all  Eternity,  they  muft  have fail'd  ere  now; 
^Hfar  had  the  Planets  wanted  a  regular  Supply, 
^wice  it  is  evident  they  have  ihcir  Fluids  conti- 
nually turn'd  into  dry  Earth  by  Vegetation  an^j^ 
Putrefadion,   had  the  World  lailed  from  a^ 
Eiermfj,  they  had  been  more  parch'd  and  dry'B 
than  the  Defarts  of  y^rahU  'ere  this  rime.     But 
fuppofing  their  Supply  regular  from  the  Com^P, 

Sd  let  thefe  Comets  be  as  many  as  you  pleafe, 
S  than  inlinite,  yet  flill,  had  the  World  lafted 
(m  all  Eternity,  thefe  Comets  muft  have  been 
drain'd  of  all  their  Fluids,had  they  been  nothing 
but  Globes  of  Water,  whereas  we  know  they 
are  Malles  of  folid  dry  Matter,  like  the  Planets, 
with  large  groft  Atmtfpheres:  So  that  it's  evi- 
dent, the  litjuid  Subflance  in  this  our  Syfiem  of 
Bodies  is  continually  decteafing  ;  which  fecms 
to  imply,  that  this  prclent  ftatc  of  things  is  not 
fo  contiiv'd  as  to  laft  for  ever,  and  (b  could 
not  have  been  for  ever. 

^  VI.  tt  has  been  prov'd  likewife  in  the  pre-' 
cpding  Chptr,  That  the  Light  of  the  fim  Joes 
daily  decreafc,  and  that  the  Body  tif  the  Sui 
does  continually  grow  coo'er^  t!ic  (ame  may 
be  laid  of  the  fix  a  Stars :  Now  haJ  the  S»a 
and  fix'ii  Stars  been  from  all  Ctin/ity,  \vq  Ihould 
have  been  reduc'd  long  before  rhi^  time  to  a 
ftate  of  utter  Darknefs.  We  are  very  certain, 
that  the  Rays  of  the  Sun  arc  imprifon'd  in  our 
,  i.^/iHtfj  and  yegetahla,  in  our  Mctils  and  Mim' 
L  4  taU, 
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rals,  and  are  retained  by  the  Adion  of  Bodiqsf 
upon  Light ;  and  fbmc  part  of  them  by  their 
Reparation  from  others,  and  their  being  i^ipri- 
fon*d  in  thele  Subftanpes,  and  the  AcStion  of 
Bodies  upon  Light,  are  for  ever  hindered  frorii 
returning  to  the  Body  of  the  Stf?2'^  even  fup- 
pofing  it  were  pofliblc,  that  any  Ray^  etnitted 
from  that  Luminous  Globe  could  return  thither 
again,  which  is  not  very  probable,  thpy  being 
projeded  with  fuch  a  force  and  Vqlofity,  and 
r^f  un'd  by  the  Attra^ion  of  Bodies,  where  any 
oppofc  their  Courfe,  and  proceeding  for  ever 
in  their  ReSiilimar  Dircdlipn,  where  no  Bodies 
ohflrud  them.  We  are  certain  likewife,  thi^c 
the  fountain  of  ouf  Heat  daily  impairs;  that 
the  vaft  Body  of  the  Sun  is  perpetually  a-lcfien- 
ing  and  a-copHng  ;  not  only  by  the;  fumiqg 
avv$iy  of  his  Parts,  but  by  the  nearer  Approach 
and  ftrbngcr  Adion  of  Cmets  in  their  Perihelia^ 
wbich  carry  off  great  Portions  of  his  Heat  and 
oubftance.  It  is  very  probable,  that  thefe  SpecJ^5 
and  Clouds  which  appear  and  difappear  on  the 
Face  of  th?  Sun,  are  Vapours  vyhich  fume  away^ 
and  fill  tji|e  Spaces  through  which  the  VUnets 
niovp,  or  are  ^ttra$ed  by  their  Atmojfhstes ;  and 
ijhe  Ccmts,  by  ^heif  ib  near  approach  to  tliQ 
^un,  (b  as  to  enter  into  his  Atmofphere,  muft, 
>yithoyt  iaill  doulpr,  carry  oif  confidcrable  Potr 
tiong  o^this  Subftanpc ;  infomuch,  that  Sir  Ifaac 
^evrtop  is  of  Qpinioa,  tli,^  thcfe  Cetnsts  may 
it  laft  fall  into  his  Body,  to  rekindle  and  fup- 
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ply  the  Wafte :  and  that  [hofe  fx'd  Stdrs  thai., 

have  difappear'd,   and  now  appear,   may  bs 

fuch-like  i'wwj,  rekindled  by  the  Approach  ofa, 

Cemft,  juft  returning  with  the  fiery  Spoils  o('. 

the  Sun.     Aijd  tho'  tlicfc  ElTeds  be  not  fo  con- . 

fidcratle,  as  to  become  fenfiblc  in  three  oi  fouc 

_,   t^pufand  Years   (iho'  if  ancient  Hiftories  be^ 

l^ttwe,    this  abatement  and  diminution  of  the- 

BR|@ght  and  Heat  has  not  been  tnfcnfiblc)  ycr^ 

"'  in  an  infinity  pf  Ages   (this  diminution  being 

f^ill  fomewhat^   the  Sua  had  been  reduc'd  to- 

t[ie  Heat  and  Light  of  a  Taper  long  'ere  this 

time ;    and   we  liad  been  involv'd  in  a  more 

than  Cimmerian  Darknefs.      Gut  fmcc  we  ob- 

ferve    no  fuch  EiTed:  as  this,    it  is  plain  the 

World  \\p,  not  lafted  from  all  Eternity. 

4  VII.  Eqt  that  which  does  infallibly  dc- 
iponftrate,  that  this  prefent  ftate  of  tilings  bocl\ 
had  a  beginning,  and  that  of  themfelves  they 
rjiuft  have  an  end,  is.  That  our  Burth^  the 
fU'iets,  the  ^un  and  /.vV  Stan  do  not  move  in 
Spaces  altogether  void,  but  in  fuch  that  dq 
jakc  at  Ifalt  fomc  refiftance  to  their  Motions, 
e  [hewn  in  the  preceding  Chopper,  that  the 
afon  why,  for  example,  the  Planets  move 
^(ouc  the  Sun  is,  that  the  Body  of  the  Sun  at- 
^(its  thefe  tlABcts,  and  hkewife  thefe  Planets 
tttradl  the  Sun ;  and  that  (fmce  the  PUnets  de^ 
^ibe  EUip-tich  Orbits  ^boiu  the  SunX  the  ac- 
^iciive  Force  of  the  Sun  upon  the  Planets  is  t(', 
^i'^Hif  2S  ''i'''  S^f'ii'i:'  of  tlie  diffcrqnc  diftan-- 
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ces  of  the  ElUpiJck  Orbit  from  the  Sun's  Cerirj 
let  in  its  fccifs.  J^ut  that  befides,  thefe  flanetr 
wctc  driven  at  iirft,  or  at  the  beginning  of  their '^ 
Motion  (10  fpcak  fo)  by  a  Force  whofe  Diro' 
dtion  made  an  Angle  with  the  attradive  Fotcez' 
pt  that  at  the  very  fame  time  the  attraiSive' 
Force  of  the  Sa»  exerted  it  ftlf  on  theft  PU-' 
riets,  they  were  pufhd  along  in  right  Lines,! 
by  a  Force  whofc  Direaion  was  in  fome  man-' 
ner  or  other  inclin'd  to  that  of  the  Dire(f^off| 
cf  the  attractive  Force  of  the  San,  otherwife' 
they  could  never  have  rcvolv'd  in  Orbits.  Sq' 
that  it's  evident,  the  Morion  of  the  flaaets* 
about  the  Sua,  is  compounded  of  two  different 
Motions  in  two  different  Direflions,  either  of. 
which  being  dcftroy'd,  the  PUmts  mufl:  have 
fall'n  into  the  Sun,  oc  ftray'd  for  evet  in  tight 
Lines ;  and  tho"  the  reflftancc  of  the  Medium 
canrwt  alter  the  Centripetal  Motion,  (Co  I  call 
that  whereby  the  Planet  tends  towards  the  5'«b4' 
y«  if  there  be  any  refiftance  in  the  Medium) 
through  which  the  fUnets  pafs,  the  freyStU 
Motion  (To  [  call  the  other)  muft  decreafcand' 
(in  an  infinity  of  Ages^  be  deftroy'd.  Sir  Ifa-t^ 
Ni~ifton  has  indeed  demonftrated,  that  the  Ce-* 
Irffiitl  Spaces  thro'  which  the  Planetary  and  Ce-^ 
metirj  Globes  do  move,  nnift  be  void  of  aU' 
grols  material  Fluids,  which  might  make  any^ 
Ichfihle  refiftance  to  them':  For  fince  alt  Fluidar 
rcfffl;  according  to  their  Denfitics,  or  in  propor-' 
tion  to  the  Matter  tliey  contain,   as  has  been' 
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already  mencion'd :  And  {tnce  &o  feafible  rdi- 

flance  has  been  obfcrved  to  the  Motion  of  the 

Planets  and  Ccmetj,  but  that  they  freely  move 

through  the  Mundane  Space,  on  all  Hands. 

and  in  ^ery  Pointof  the  Compafs,  without  any 

fenfible  diminution  of  their  Motion,  of  necct^ 

6fy  the  Spaces  muft  be  void  of  all  gro(s  and 

""tofible  Fluids  :  Yet  in  the  prefent  Argument, 

lilets  thcfc  CtUfiul  Spaces  could  be  demonftra* 

I  to  be  abfolutely  and  Mttti^hjfcallj  void,  iff 

infinity  of  Ages,  fome  even  ienfibie  Rcfi» 

ince  niuil   have  been  made  to  their  Moti- 

1  readily  grant,  that  the  prcfcnt  Frame 

F-thing&  is  fo  wifely  contriv'd,  that  ihcy  may 

mtinue  in  their  prcfenr  Order,  and  obtain 

MKir  appointed  Ends  for  ibme  thoufands  of 

^fears,   without  any  fenfible  Alterations,   and 

their  Ufefulnefs  and  Advantages  do  noc 

ipcnd  on  indivifible  Points.     But  when  in- 

"fioite  Duration  is  the  Queftion,  the  Argument 

is  confiderably,  if  not  infinitely  alier'd.  There 

are  many  Rcafons  for  iufpeding  the  CeUftUt 

i,  through  which  the  f-tanrts  and  Cemtts 

not  to  be  abfblurcly  void     Light  is  a 

tiid,  as  has  been  demonnrated,  and  pal?cs 

bm  i\it  fix'dStdTiXo\3$,  and  from  us  to  them, 

'  \  through  all  the  feveral  Syftims.    The  Sus, 

fry  probably,   throws  out  fome.  part  of  his 

Elouds  and  .nmofphere  <Wi  the  tUmis;    the  At-. 

Ufpherts  of  the  tUnttt  are  claftick,   and  tho' 

'  ubiJc^&-Y^ij  raic  a^:gfea  Diftanccs  fron^ 
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the  Surfaces  of  ilieir  Globes ;  ioas  that  a  Sphn 
of  Air  of  an  Inch  Diameter,  of  the  fame  Denfr 
ty  as  it  is  at  the  Surface  of  the  Earth,  if 'twere, 
expanded  as  much  as  the  Air  is  at  the!|icighs 
of  a  fmiHUmctcr  of  the  Earth,  would  much-' 
more  than  fill  all  the  Sphere  within  the  Orbtc 
o[ Saturn:  Yet  ftill  being  elaftick,  they' may: 
iranfmit  fome  thin  Vapours  into  one  another, 
as  very  probably  they  do,  by  all  their  ("not  al» 
logcthcr  infcnJ'ible)  AiSions  on  the  Animtb  on. 
our  Globe.  The  Comets  fend  Steams  and  Va^ 
pours  from  their  Tails,  (iifficieijc  to  fuppiy  tha 
txpcnccs  of  the  Fluids  in  the  Planets,  as  has- 
been  juft  now  mcntion'd.  All  of  them,  flaaett. 
and  Ctmets,  have  fome  (ecrcc  Influeiwres  and 
Anions  upon  one  another,  even  different  from- 
ths  bare  Adion  of  their  /itiraffiom;  all  which 
make  it  very  probable,  if  not  demonft table, 
thar  thcfc  Mundane  Spaces  are  not  abfolutety 
devoid  of  fome  extremely  thin  and  rare  Fluid,; 
whole  Atflion,  iho'  not  fcnfible  in  any  finite 
time,  muft  have  been  fufficicnt,  in  an  infinity 
of  Ages,  to  have  deflroy'd  the  preje^H  Motif 
on;  and  confcqucntly,  long  'ore  now  all  the. 
Planets  and  Comets  had  been  broiling  in  the5«»,  « 
had  the  World  lafted  from  all  fifm/j-;  which 
DOC  having  happen'd,  it's  plain  this  prefeiu 
flate  of  things  has  not  laftcd  froi^  all  Bttrtiitj^ 
in  the  Order  we  now  behold  it- 

«  VIU.  The  real,  tho"  infenfiblc  Changes 
and  Variations  that  Iwppen  to  the  Cfi'/?M/Bo-. 
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dies, m  this  our  Syfiem,  in  refpedco  one  ano- 
ther, io  their  Motions,  Bulks,  and  mutual  ^z- 
traShns,f  amount  co  a  convincing  Proof,    th^t 
the  prefenc  (lace  of  things  was  not  incehded  to 
laft  fojr  ever,  and  confcquencly^.  could  not  have 
been  ^m  all  Etcrmty.    The  Regular  Delcrip;^. 
tion  of  equal  Areas. \n  equ2|fl  T|pie9  in  coe  Mooj^ 
(on  which  |all  the  Philolbphy  of  her  Motidui 
and  /appearances*  depend)   is  foQiewhat  diftiir* 
bed  by  the  Adiion  .of.  the  Sum  betides  innur. 
merabJe  other  Variations  in  her  Thccn,  wtij'ch 
have  not  all  asyep^  peeii;  intirely  collected  etc 
^djufled:  All  whkiji  pfetty  nearly  happen  to 
the  Satellits^  with  r^jtjpccS:  to.theic  primary  Ptort 
nets  i,  fufher  zrA>S4^Hrn  dillurlung  each  othgr^ 
Motions  ;].e.ar .  tHeir  Conjundlipns^.  and  thcfb 
two. greater  ones  dij^urbing  the  Motions  of  £ho 
lefler^  sMttcury^  Vtnut\   the  tartH^  and  Mars  % 
(b. that. their  ApielU  are  continually  changing 
in  a  progreirive  Motion  forward.    The  reafon 
why  tlie  Ccmets  move  not  in  the  Zodiack  as 
the  Planets  do,    is,   that  in  their  Aphelia  they 
may  be  at  the  greaceit  Didanpes .  from  one 
another,    and  confequently,   may  difturb  one 
another's  Motions  the  leaft  that  may  be,  by 
their  mutual  /ittraBians ;  notwichftandrng  which 
they  fo  far  difturb  one  anothers  Motions,    as 
£:arce   ever  co  return  in  the  fame  Orbit*    oc 
in  the  fame  periodical  time  exadtly.     That  the 
Motions  of  the  Planets  are,  or  may  be  diftur- 
bcd   by  the  Cemsts,  i»  their  rccurn  into  the 
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Fiaactary  Sy^em,  is,  onthc  Principles  latd'doWtf 
in  die  foregoing  Chpter,  part  all  doubc  >  thrf 
Decreafe  of  the  Sub's  Heat,  Light  and  Butk,- 
anJ  cotifequcncly,  of  bis  attractive  Force,  muff 
at  ■  taft  leiicn  tlie  mean  Motion  of  the  f  Is^ 
neti  about  him,  and  confcquently  difturb,  altei* 
and  chaoge  the  whole  ftate  of  the  S^^ctn.  Thd 
Approach  of  Ibnie  of  the  Comets,  in  their  Peri- 
helia, fo  near  the  5«w :  the  refiftance  they  meet 
with  in  tiieit  Motion  by  the  Sttns  Atmofpherei 
id  Ga  near  aw  Approach ;  and  tlie  diflurbanerf 
and"  retardation  of  their  Morions  they  meci^ 
With  in  their  Jfhli'i,  by  their  mutual  Aitra^i-- 
ens  (being  fo  large  in  Bulk  and  many  in  Num- 
ber as  Obfcrvations  ftiow  thcm^  all  chele  Gau- 
fes,  I  fay,  co-operating,  muft  at  laft  fo  wea- 
ken tlieir  Motion,  and  gradually  bring  thcrti* 
fo  near  the  Sun  in  their  Fe'-ihilia,  that  the^^ 
mud  at  laft  drop  into  his  Body,  which  mulV' 
produce  inconceivable  Changes  in  this  our  F/j-' ' 
netarj  Syfism.  The  Vapours  and  Steams  lenf 
from  the  Aimeffk-res  of  the  Snn  arid  /x*dStart^' 
and  from  the  Tails  of  Comett,  may,  on  the* 
Surfaces  of  the  Flaaeis,  be  cliang'd  into  Wattr* 
and  watry  Spirits,  and  then  by  a  fhowofHear;' 
may  be  tutn'd  gradually  into  Sain,  Sulp/jtirt,*' 
Tindurcs,  Slime,  Clay,  Marie,  Sand,  Stonesf' 
Corals,  and  other  Earthy  Subflances,  and  fo  in-* 
creafe  the  Bulk,  Weight  and  Attr^^iom  of  thefe!^ 
A'/jae// upon  one  another;  and  Dr  f/Jlcy,  by* 
comparing  ancient  and  'modern  Obfcrvations/ 
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has  found,  tlwc  the  mean  Motion  of  the  Meen, 
tar'd  with  tbat  of  the  Earth,  is  aiflually 
rrcas'd;  which  would  feem  to  imply,  that 
t  Weight  and  anradive  Force  of  the  Earth  is 
rally  incTcas'd.  Now  tho'allthefc  Changes 
i  infenfible  in  (ome  hundreds  or  thoulands  of 
,  and  tho'  they  be  regularly  irregular  (Q3 
>  fpeak)  and  proceed  from  conllant  and  uni- 
Jbrm  Caufes,  yet,  in  an  infinity  of  Ages.back- 
(ratd  or  forward,  they  muft  have  made,  or 
Bufl:  make  fuch  Changes  in  out  Syjicm,  as 
Irould  not  fuit  with  the  prefenc  Conilirution 
'"  the  animate  or  inanimate  kind  of  Beings 
pw  cxifting  ;  and  plainly  fliow  the  ptcleiu 
;  of  things  not  calculated  for  eiirnal  Du- 
uh/t,  in  the  Condition  we  now  behold  'era, 
i  confetjuentJy,  that  they  could  not  have  been 
r  ever  as  they  now  be. 

IX.  I  have  obferv'd  in  the  former  Chiptn, 
Tiat  the  beft  image  or  Idea  wc  could  frame 
Fthe  Sjfftm  of  the  Univetfe  was,  as  of  a  m- 
r  and  mmcttfe  Mdthiti,  form'd  upon  the  rtrid- 
*;  Principles  of  a  Divine  demdn,  tlie  Whole, 
bd  its  leveral  Parrs  adjufted  by  Number, 
Veight  and  Mcafure,  all  confpiring  towards, 
1  regularly  attaining  (bme  great  and  raagni- 
lenc  Ends,  whole  Springs  are  an  immaterial 
:iple  (if  I  may  fo  call  that  of  Giavifaiion) 
■\\  animsres  the  whole  and  all  its  Parts.; 
I  Original  Jmprefs,  or  a  conflant  efflux  from 
~  iyinc  Evcrgj,   which  enables  the  whole. 
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and  all  ihc  fcvctal  Parts,  tcgahdy,  coo(lan3jfn- 
and  harmonioufly  to  attain  their  deftin'd  Endsi  ' 
and  Purpotcs.  .  There  are  certainly  remaining 
on  all  die  Works  of  Nature,    infinitely  maaji 
and  ovcrcomingly  flrong  and  great  Lincan^nt^ 
and  Trads  of  Wifdom,   Contrivance  ^d  Do 
figo,   fo  wondcifully  beautiful  and  ravifliing 
ihat  it  muft  nccclTanly  fill  the  Hearts  olHaoH 
vh  tal-t  flafure  to   [mrch    cut.  the    IVerks  .c^M 
God,  with  Joy,  Love  and  Veneration  for  tbeifej 
All-perfet!l  Original.      But  there  ate  many  Su(^ 
picions  arifing  from  the  prcfcat  Cor)ftitutiai|| 
and  Frame  of  the  Univerfc;.  That  it  has.a!rcai| 
dy  undergone,   and  may,   for  the  futuie,  uiti 
cfergo  many   Changes  and  j'^  Iterations,  froi^ 
liPhat  ic  now  appears^  and  confcque^tiy,   thai 
it  has  neither  lallcd  from  all  EianUyZi'anoi^ 
is,  nor  is  likely  to  continue  for  ever  in  its  pr^ 
fent  flate.     i.  Whatever  clfe  may  be  in  tliil 
Sjjlsm  of  things,  yet  we  are  certain,  its  Parts 
and  OrgJKs  arc  Material  and  Corporeal    Norf 
it  is  not  in  the  Nature  of  Material  Organs  ttt 
laft  for  ever  in  the  fame  (late,  ei^peeialiy  Um 
join  to  this  Confidcration,  that  there  is  nops 
ic&ly  folid  and  compadt  Bodies,   but  thac.a 
the  Bodies  we  know  of  have  inter rpers'd.Ppcfl| 
and  Vacuities,  by  which  iubiil  Matter  cnca 
ing,  mull  at  laft  difiblve  and  dcdroy  the  Foi;« 
of  Material  ISodies ;  and  the  Cclc/lial  Bodif 
being,   in  reafon,   to  be  fuppos'd  of  the  (iVi 
Nature  with   thofe  about  us,  they  iauS,vijl 
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time*  moulder  away,  corrupt  and  change  thei^ 
Forms  and  Figures,  and  ac  lad  a  fcnfiblc  Al* 
teracion  mud  be  indued  upon  the  Face  of 
things  thereby,    x.  Whence  foever  the  Motions 
of  the  CelefiUl  Bodies  did  arifc,   or  are  conti- 
nued, yec  the  Change  on  the  (olid  Bodies  of 
the  CelefiUl  Globes  mud  make  great  Changes 
in  their  Motions :   For  tho*  it  were  true  Cas  ic 
is  much  CO  be  doubted^  that  no  Motion  is  lod, 
yet  if  the  Texture,  Size  and  Solidity  of  the 
Celefiial  Ek)dies  may  be  chang'd,  there  may  fuch 
Changes  en(iie  on  the  Conditution  of  the  Sy 
fiem^   as  may  make  it  quite  a  different  thing 
from  its  prefent  date.     9.  There  are  Sufpici- 
ons.   That  the  prefcnt  Sjftem  has  undergone 
(bme  confiderable  Changes  (whether  naturally 
or  fupernaturally  is  not  the  Qucdion  here)  in 
refpe<a  of  the  prefcnt  Set  of  Beings  that  inha- 
bit, at  lead,  our  Planet.    The  Groflnefs.  Opa- 
city and  Darknefs  at  prefcnt  on  the  Face  of 
things,  the  denfe  and  dusky  Atmofphcres  about 
the  Planets,  the  Inclemency  of  the  Seafons,  the 
Malignity  iq  the  Elements,  the  roilbn  in  Ani-' 
mals,  Vegetables  and  Minerals,  all  thefe  feem 
to  be  the  effeds  of  fome  great  Change  induc'd 
on  Nature,  and  not  their  State,  as  they  imme- 
diately cantc  out  of  the  Hands  of  an  infinitely 
Wife,  good,  and  powciful  Being  ;  and  no  Phi- 
lolbphy  but  that  oiChriftimity  can  account  for 
this,  which  acquaints  us  with  the  Dcfjcneracy 
.and  Corruption  of  this  prefcnt  Sec  of  Rational 
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BeittgSf  in  withdrawing  their  Lovp  and  Defir^, 
from  its  proper  Objeft,  to  wit,  Inlmitfe  P^e-^ 
flion,  and  placing  icon  the  Creatures,  ap^  .2 
thereby  becoming  grofs,  fciifual,  cpaquc,  a^Jf.^ 
irrcguJar,  and  lb  rcndring  the  Change  of  the. 
then  Conftitution  of  things  ncceflary.  Add  tc^' 
thefe  the  ElUptick  Orbits  of  the  PUmti,  Uieiiq 
fpkroUic^  figures,  the  Obliquities  of  ihdr  ^^^ 
qifdteriil  to  their  EcOfiicb  Planes,  the  tuggc^ 
nc&  and  deformity  of  their  Surfaces,  theT 
pictoDs  of  fome  univcria!  Change  en  tiie  intca 
m\  Texture,  at  Icaft  of  our  Planet,  thediflarfl 
waodring  of  the  Comttt,  and  the  cxtinflron  ^n^ 
fe-kindhng  of  the /a-V  i'/rfn;  all  tbefe,  and 
niany  more,  fucb  as  I  could  colIe<a,  fccm  in, 
Vome  meafure  deviation*,  from  the  Simplicity, 
Uniformity  and  Facility  Nature  would  bbleiyo, 
i(  not  fotc'd  out  of  her  Mcafures,  and  ate 
llirewd  Sufpicions,  tlmt  feme  grtac  Changes 
have  been  made  upon  tlic  Origmal  frame  of 
our  Sy(ltm  at  leaft.  Far  be  it  from  me  from 
fuggeiling  the  leaH;  Hint  towards  IcfTening  or 
depreciating  the  infinite  Wifdoni,  Beauty  and 
tZirnwry,  undeniably  appearing  in  all  the  Wprks 
of  GOD:  All  I  would infinuatc  is,  that  there 
jfccnis  to  appear  l-'if'igts  of  fomc  AltcrationSm 
the  Conftiiuiion  and  Frame  of  the  Univcrfc, 
(at  IcaO  of  that  part  of  it  which  princijKijiy 
icfpcdls  tiie  Huma'i  Race)  from  its  primitiyc 
liuftic  and  Beauty,  and  that /'rfrjj/Z/'^/c.i/ State 
WTjercio  our  Holy  Religion  informs  us  it  was 
origi- 
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originally  condicutcd.     The  Saipturc  Account 
of"  riie  LN'atute  of  glorify 'd  Bodies,  and  of  tiioJ 
P^Mft  ef  the  FiUikfttl,  as  a](b,  of  the  Labourji 
"'Groans  of  the  whole  Creadon  under  itSjj 
5spc  ftate,  accounts  for  what  one  who  Ibf^ 
nd  attentively  looks  into    the  naturalj 
'vity  of  his  own  Heart,   ot  into  the  prcfem 
('in  fome  fmall  degree;  Gloominefs,  Perplexed*^ 
'  jisand  Diftortion  of  our  Syfiem,   cannot  help  J 
ippblirvc.     All  which  teems  evidently  to  hinfi 
GbS.  that  the  prefcot  Conftitucion  neither  haj 
xf,  nor  is  to  laft  for  ever. 
\  X.  If  liie  fix d  Stars  be  not  ailually  infiiS 
t  in  their  Number,  then  this  prcfent  ftaceoff' 
Sings  muft,  of  neceflity,  both  have  had  a  BeJ 
ginning,  and  mud  have  an  End.      It's  ccrtaii^ 
ihcfe  luminous  Bodies  do  mutually  attnSi  eacM 
other,  fince  it's  abfurd  to  imagin  Matter  no5_ 
CO  be  of  the  fame  unifonn  Natutc  every  whcres 
and  it's  as  certain,  that  they  do  not  revolve 
about  zny  common  Center  or  Centers,  fmc( 
ihey  have  been  obferv'd  never  to  have  tarid 
their  Situations  or  Diflances  from  "each  otlict5 
Now  if  they  be  finite  in  Number,  the  terminal 
cigg  Bodies  of  the  material  part  of  the  U'orl( 
atl  be  all  free  from  Attra-^ions  towards  thi 
Bd'part^  and  fo  mufl  be  all  approaching  to|[ 
pds  tlie  ccmmcn  Center  cf  Gravity  of  the  whol^ 
1  had  the  Frame  of  the  World  been  eternal," 
had  long  'ere  iiow  all  of.'cm  met  there- 
of indeed  niay  be  infmite  in  its  ckicnt,  bat 
M  *  xWw 
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rbcrc  is  no  imaginable  Reafbn  to  believe  the 
Number  of  the  Jfx'd  Stars  is  infinite,   nor  the 
material  part  of  the  Univerfe  boundlefs,  fincc 
we  have  very  good  Rcafon  to  believe,  chat  the 
{o!!d  SubAancc  has  a  very  fniall  Proportion  to 
the  Vacuities  intcrfpers'd  even  in  our  &flkm^ 
and  that  the    Matter  of  this    Univerfe     is 
almod    nothing   in    refped:  of  the  contain- 
ing  Space,     as  has  been  infinuated    in  the 
former    cLpter-       For   fmce  Space   is    infi- 
nite (as  I  fliall  hereafter  demonftrate)  and  (ince 
there  s  a  neceflity  of  admitting  of  aduai  Vacu* 
itics,  as  I  have  formerly  Ihown,  it's  plain.  Mat- 
ter cannot  be  infmire  in  its  extent,  iince  there- 
by it  is  not  equal  to  Space.    I  very  much  doubt, 
whether  a  real  and  true  Infinite,  irt  its  proper 
and  llridt  Scnfc,  can  be  greater  than  another; 
the  levcral  Parts  of  Relative  or  Creaturcly  In- 
finites ( fb  I  call  thofe  that  are  generated  by 
an  uniform,  convergent,  or  divergent  Series, o/i- 
sicC/jup.  I.  Part  X.)    may  have  finite  Propoiti- 
ons  to  one  another,   but  true  Infinite  muft  be 
One  only,  to  which  nothing  clfe  can  be  equal. 
Space  i$  infinite,   as  being  the  Place  (to  (peak 
ib)  of  the  Divine  C/hiquitj,   and  having  fome 
Connexion  with  the  true,  (ble  and  proper  ln&^ 
Kite;   but  Matter,   if  it  be  infinite,   muft  ci^ 
ther  be  fo  by  the  Neceflity  of  its  own  Nature, 
or  by  the  Will  of  the  Creator.     Not  by  the 
NVe/iity  of  its  own  Nature,    becaufe  thea  it 
muft  he  every  viicre;  which  being  already  de- 
mon- 
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monftraced  falfe,   it's  iiDpoIfiblc  ic  fiiould  be 
infinite  by  the  NecelTicy  of|^s  own  Nature: 
For  if  ic  be  true,  that  Matter  is  not  every 
where,  it  is  poHTible  it  might  be  no  where; 
that  is,   it's  po/iible  it  ihould  not  be  at  alh 
and  consequently,   it  is  impo.Tibie  it  (hould  be 
infinite  by  the  Ncccflity  of  its   own  Nature. 
Not  by  the  Will  of  the  Creator ;   for  then  a 
Creature  might  be  equal  to  its  Creator,   fmcQ 
the  jufteft  Image  we  can  form  to  our  fclves  of 
the  Creator,  is  Perfedion,  apply'd  to  abfolutc 
Infinitude ;  and  if  abfolute  hafinitude  could  be 
apply 'd  to  a  Creature,  then  no  doubt  Pcrfe- 
dion  might  be  alfo;  fo  that*  then  aninfinircly 
perfed   Creature  might  be   pofliblc,    chac  is 
there  might  be  two  or  more  infinitely  Pcrfccas, 
whichisaContradidion.    Bcfices,  could  Mat- 
ter be  infinite,    being   of  thole  kinds  of  Infi- 
nites that  have  three  Dimenfions;  by  the  ^^»:t* 
logy,  and  Simplicity  conflantly  obfcrv'd  by  Na- 
ture in  like  Cafes,    it  mull  be  fimilar,    and 
equal  to  the  other  adual  Infinite,  to  wit,  Space. 
Laftly,  Matter  is  limited,  in  its  own  Nature 
capable  of  adlual   Limitations  and  Divifions, 
and  feems  properly  defign'd  for  the  Limits  of 
SpMe,  which  is,  in  its  own  Nature,  unlimited ; 
and  consequently.  Matter  feems  not  at  all  dc- 
tfiga'd   to  be  infinite  in  its  Extent.     Now  if 
Matter  be  not  adually  infinite,    in  a  proper 
Scnfe,.  fmce  Sface  is  lo,   and  fincc  the  fix*d 
Stars  are  limiied  in  their  Bulks  and  Sizes^  it 
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*s  impolTibtc  they  ihould  be  infinite  in  vlwir 
Number ;  for  Wicn  the  Sum  is  finitb,  and  caih 
fingle  Part  or  Divifion  of  the  Sum  is  finite;  the  ■ 
.Sum  of  the  whole  of  I'uch  Pans  canAbt  boni^i 
finite.    It  is  true,  wc  can  aiiign  no  Rcafon  fer  I 
a  limited  finite  Number  of  fix'd  Stars,  and  it 
iS  not  impofiible,  but  iliac  their  Nonibcr  may 
be  as  great  as  Created  finite  Matter  can  amounc 
to,   fmce  ail  the  Works  of  God  are  imtt)cnfe,,J 
and  wonhy  of  Him  who  is  Omnipotent.    BocI 
dill  they  cannot  amount  to  real  and  proper  i 
infinity  in  Number,  fincc  Matter  feems  doc 
capable,  in  its  own  Nature,  to  be  infinite,  but 
flefign'd  fot  the  Bounds  and  Limirs  of  infinite 
Sfaff,    and  the  Convenicncy  of  rhc  mfitctial 
groffer  part  of  tinmAtid  Beings,  who  feem  not 
to  be  infinite  in  their  Number.     Now  if  the 
fx'd  Stars  be  finite  in  their  Number,    or  the 
mateiial  p3rt  of  this  Univerfe  limited  in  its  ^ 
extent,   the  Bodies  at  the  Limtis  of  the  mato^l 
rial  part  being  quite  free  from  Aitnliiens  up' 
on  (lie  fide  toward  the  infinite  Space,   niu{1 
yield  to  the  ittra£fi»^  Force  of  the  Bodies  to 
ward  the  (smmeit  Cemer  ef  Gravity  ot  the  mft-1 
terial  part,   and  the  Beuniaries  yielding,'  the  i. 
SpdJcs  next  them  mull  do  fo  Jikewife,   aod  ftt 
pn  cyen  to  the  Center;    for  nothing  but^an^ 
pqual  Attrs^ien  on  all  Hands  can  Keep  the 
jix*4  Stirs  conftaot  in  their  Places,  and  nothing 
but  an  infinite  Number  rang'd  up  and  Sown  " 
^lie  ^finite  space  c^titbe  IniScistK  for;t&i»| 
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vherefore  fince  h  has  been  evidently  demon- 

ihsced.  that  the  material  pate  of  rhis  Univerie 

sJsftaite  ill  its  extent,  if  che  World  bad  Jaded 

>(fi:om  all  Eternitj,   the  whole  Matter  of  tliis 

"~  "Untvccfc  had  been  long  before  this  ttinc  amalsd 

"i  the  ctmmeft  Center  cfGrdvityf  aod  had  there 

ode  a  lifefefs  Heap ;  which  not  having  hap* 

cnM,  it's  plain  this  World  has  not  laftedfrom 

Ai  Eternity,   nor  can  of  ic  fcif  coniioue  to  ail 

Eternity.      And  it's  not  unlikely  that  the  vaft, 

I- not  immcnfc  Ditlanccs  of  the  /ixd  Stars  from 

S  and  one  another,  has  been  dcfign'd  to  re- 

'  »i«ird  this  £ffe(3,  as  long  as  the  Defigns  of  Pro- 

•Tjjsidcncc  may  require. 

Jt''  S  XI.  In  the  former  part  of  this  Chapter,  \ 

3t>havc  demonftraicd  the  inipoHibility  of  the  i*/-'- 

jL>:rehnie*l  Pxf)d\x{k\OT\  oi  animals  2nd  ye^uiUsi 

Sflind  I  ihall  have  occafion  in  the  following  C^/>- 

tiftfr  to  make  it  evident,   that  every  generated 

-Tf^aimji  is  ptoduc'd  from  a  prc-exiftent  Anirtml' 

cd  of  che  fame  Species,  and  that  every  f^'c^eta- 

tie  arifes  from  a  fmall  Plane  of  the  fame  kind. 

And  ic  is  impoHible  it  can  be  orherwilc,  upon 

iraur  Adverfaiy's  Scheme  of  admitting  nothing 

■^ituc  Matter  and  Motion;    for   if  Animili  and 

t>^t^eg<tahht  cannot  be  prod  we'd  from  thcfe  fond 

i»«il  have  clearly  piov'd  they  cannot)   they  muft 

o/lofnecefTicy  have  been  from  all  Etir»itjs   and 

jjnconicquently,  that  all  the  Amm*is  and  Vegtt^' 

t\'4ilts  that  have  exiflcd,  or  flwll  exift,  have  aflu- 

>^Jy4w5a  all  included  ux  tlie  titft  o(  cvcty  Spa- 
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cleirOti  wi)k)>'is  llw  fame  (Iiiog,  that  picd)^^ 

ing'Upoft  any  one  iW;VMM/  of  cither  kioi^^n 
iKW  txiftcnt,  .di»c  ail  tUa  A»imali  oi  ytgcta^ 
hlet. thii  pfocccft  fiom  it,  were  includod  ia  iL^i] 
and-iC'iwitb.  all  ibcfe,  was  included  in  thac&nci>a 
from  M^bicliic  proceeded,  and  To  oa  infinitely  j 
backwards;  ^nd  confcquently,  fince  there  is  no  , 
new  Produtiiion,  all  thac  are,  or  ever  Inro  3 
been  of  thac  Spiciet,  were  once  atiiually  toge-ii 
ther  includeil  in  one  infmiiely  remote  from  thij  1 
now  pitch d  upon;  and  that  any  finitely  or  in- 
finitely diftaut  time  (if  they  have  fo  long  ex- 
jftcd)  from  their  Generation  or  Produ<!lion,aiI  « 
xWc^nimiU  included  ia  iltc  firft  ot  rv<^rv  .<:'■.-. 
aes'VttG  there  moving  and  hving 
and  all  /^<gf/<iW«  included  in  ibe  f:i.. 
Kind,  were  there  adually  growjuji  ano  iiictea-  . 
fing  finall  Plants.  Now  fmce  every  A»itv4  and 
Vf^uhk  has  been  prov'd  ro  confitl  of  Otgau  .| 
in  Number  infinite  (tho'  if  the  Orgeitt  of  Am-  .q, 
Wits  be  only  finite  in  Number,  it  will  as  cflc-  " 
(dually  ferve  out  prefent  purpofc)  it  is  abfo- 
lutcly  irapofiible.  any  of  ilw  Sfefiti  oi  Animals  nt 
or  yt^etMes  ihould  have  cxiOcd  from  all  £/rr-  n 
nitj;  for  then  theic  Number  muft  luve  b^en  * 
infinitely  many,  and  the  AnimiltuU.  and  fnoall 
Flams,  being  Organictl  Bodies,  and  confiiling  1 
of  Parts,  and  chofe  infinitely  many  (oo>  and  <% 
being  all  inchided  in  the  firll  of  every  Species, 
or  tMe  infinitely  diflflnt  iftom  the  ^^(e^t  Jo\  \ 
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ofoccenriy  have  been  InliDicely  bfg.  fori 
nije^'miny  Orgafjicul  Bodies,  how  final!  iocv 
er,  amafs'd  together  in  one  Body,  mufl  mak^ 
ihac  Body  infinitely  big-     It's  trvio.  tbac  ib 
AO-^nimat  ot  /'/rfff  conHf^s  of  an  infinite  Nun 
hatoi  Or^atikd  Pares,  yet  their  Sum,  or  (bl 
Animal  or  FUnt  is  bat  of  a  finite  Magnitud 
either  bccaufe  the  lalt  Or^dtu  are  in^iiitel]^ 
iinaU  (as  they  reaDy  (eem  to  be)   or  thai  i 
fiiiite  here  is  only  meant  in  a  general,  or  1 
rigorous  Seni'o,  for  indefinite,  or  (boiany  i 
we  caonot  diftindly  conceive  their  Numbi 
give  a  ReaCoD  for  their  Liinics:  But  leeidj^ 
:fe  Aninulcitls,   or  Sttd-PUnts,  io  chis  Ca(* 
[ft  be  finite,  as  confiftingof  Parts,  tho'  ir) 
finitely  ftnall,   yet  infinitely  many  in  the  Hrf 
SuppoTicion,   and  of  a  finite  Number  of  tin 
"'aBS  in  the  fecond  Suppofuion;  conrequcnil_ 
■  the  World  lafted  from  all  Etermy,  the  firQ 
every  Spfcits  mufl:  have  been  infinitely  big 
So-tliai  unkfs  we  could  admit  the  fitii  of  eva 
ry  Sfveiet  of  /inimiU  and  Fegetdhles  to  be  inS 
nitely  big  (and  iiow  abfurd  fuch  an  Hfpoth:^ 
is,  1  leave  the  Reader  to  judge)  ic  isablblut* 
ly  impoilible,  i\\MAnimsiszndyegfuhhs{[\ry' 
have  been  from  all  Eumity,   neither  can  I  1 
how  this  Argument  can  be  evaded,  if  we  : 
mil  all  Animjls  and  f^cgetakles  to  proceed  fc 
prr  '■".*i--  <-v.M  Individmais  of  the  fame  Spfi^ 
fi  1  the  fjrrt  of  each  kind.     An* 

ii  u  ,,,..... .iiiscan  be  odrcrwifc,  upon  our 

Ad- 
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/dverfarics  Scheme,  if  tbc  Mtchfittk^t  Proch^ 
iftion  of  thofe  be  impofltble,  which  I  think 
have  ckarly  demonflritcd.  •l'' 

^  XII.  Had  the  World  latted  from  all  £tt^ 
rtiij  as  it  now  is,  irisaltogeilicrimpofriblA,  btif 
that  Arts  and  Setcnees  muft  have  been  brought 
to  8  far  gnatcr  Pcrfeftion  than  they  have^' 
yet  atcain'd.  Let  us  take,  (or  Inflance,  the 
Msikm-Jikks :  It  is  certain  this  Science  has  been 
more  improv'ti  within  thefe  two  hundred  Vears^ 
than  in  all  the  time  paO  before  that,  fiitcewtt 
have  any  Records ;  and  two  or  three  hundr^ 
Years  more,  going  on  at  the  rate  of  thofe  JafI 
pad;,  may  carry  'em  to  a  height  wliich  we  can- 
not now  tmagin-  Now  it  is  alcogetbcr  impoC- 
frbtc  tlve  Improvements  already  made  {hould 
be  loll,  feeing  they  contain  things  fo  aWblute- 
ly  neceflary  to  the  Accommedathns  of  Mankind: 
ihcy  will  as  icon  forget  the  ufe  of  Houfcs  ami 
Ooatbs,  as  the  Advantages  to  be  reap'd  fronl 
this  Scitnci;  wherefore,  had  the  World  £/«/• 
nallj  been,  this  Science  hflcl  been  brought  to 
its  utmoft  Perfcdiqn  long  'ere  now.  It  may 
be  alledg'd.  that  fumdaiiens,  Drlugts,  H^uft 
and  Fe/ii/encfs  mighc  have  deftroy'd  all  thfrfofi 
mec  Improvements,  and  then  we  ihoald  hav« 
been  left  to  hegin  anew.  As  for  Dtlagtt-,  it  ii 
impolhble  they  Ihould  have  been  Univerbi./jA 
Naturally  and  Mechanically  impofliblej-for 
ihefnnty  HUifofhieal  ■  Account  of  vaUtt'twufal 
pflm^lmtbctto  afTiga'.dy  -  v/«,i  i  thai  eitMtsf^ii- 
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i^J  depends  inrircty  upon  the  Principles  of 

iid^av'itation,  which  have  been  prov'd  not  to  be 

Mcchaaicil,    in  the  Senfe  us'd  by  our  Advct- 

-ftrfcs :   and  fince  iherc  cou'd  be  no  Umvir- 

fsl  l}tfu»e  naturally,   (and  to  allow  a  frind- 

'^c  above  Nature,  or  the  eltabUlh'd  Laws  of 

■  Mtcksmfm,   is  to  yield  tlie  Caufe)  particular 

Inundations  could  never  have  been  Sufficient 

.to  have  obliterated  the  remains  of  Sciences, 

rticnlarly  of  this  one,  which  by  Infcripnons 

AiiJals,  by  the  Ruins  of  Anhitrffun,  by 

Injlrumints-,    and  M^km,  might  hate 

^en  prcferved   in  defpite  of  every  thing  but 

an  Univetfal  Conflagration.  Befides,  it'smeer- 

prccarious,    to  lay  there  have  been  Dcla- 

thac  have  done  any  confidcrablc  Damage 

die  whole  Rational  Creation,  and  may  bo 

iny'd  with  the  fame  Reafcn  it  is  afTirm*d, 

ice  it  is  certain  we  have  heard  of  none  of 

confidcrablc  Confcquence.    It's  true,  there 

ippen'd  an  Vniverfal  Deluge  in  Noah's  Da)'S  5 

but  befides,  as  I  formerly  faid,   that  this  was 

brought  about  naturally,  we  know  not,  if 

and  the  other  Sciences  had  arriv'd  at  any 

;r  Pcrfe(9ion  before  this  Deluge  happen'd- 

diac  we  are  not  certain,  if  the  Petfcdbon 

of  Am  and  Sciences  has  been  mueh  retarded 

upon  this  account.    Wars  and  PeQilences,  it's 

uc,   have  been  and  may  be,    but  thofe  do 

happen  univerlally  over  die  whole  World 

JiyiwB  time  ;  and  there  arc  always  fome 
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Countries  and  many  particular  Perfons  who 
cicapc  ;   fo  chat  it'^   impoflible  chefe  things 
could  have  obliterated  all  the  Remains  of  j4ns 
and   Sciences.      I   believe  it  almo(l  impoffible 
by  any  means,    except  Annihilation^  or  a  ge- 
neral Conflagration,  fo  to  deface  the  Memory 
and  Remains  of  all  our  modern  Impirovements, 
that  Ibme  of  'em  fhould  not  iaft  at  leaft  ten 
thoufand  Years  to  come ;   and  yet  its  certain 
we  have  no  evident  Footfleps  of  Improve- 
inents  older  than  three  or  four  thoufand  Years, 
in  ihorr,  this  Argument  holds  good  againft 
every  thing  but  Uhiverfal  Deluges ;  and  to  ad* 
mit  or  fuppofe  any  fuch  to  have  been,   ii  to 
yield   the  Caufc,   fince  its  impoilible  to  elc- 
plain  fuch  by  the  Laws  of  Mechanifm,  or  to 
account  for  them  by  Matter  and.  Motion   as 
things  are  now  fettled ;  and  to  quit  thefe,  or 
'  to  allow  any  thing  to  have  happened  contrary 
to  cm,  is  to  admit  Powers  fuperior  to  them, 
which,   for  ought  we  know,  might  have  prd- 
ducd  that  which  they  can  now  fo  powerfully 
-alter.     And  thoSAns  and  Sciences  may  have 
*becn  at  a  (land  for  many  Ages  in  fomeCotin- 
tries,  yet  that  is  nothing  to  the  whole  Globe, 
For  fince  that  Principle  which  prompts  fbnie 
Men  to  improve  Arts  or  Sciences  they  are  in- 
clin  d  CO,  fprings  naturaUy  in  their  Minds,  ac- 
cording to  the  Scheme  of  our  Adverfarics,  and 
is  neither  imprinted  upon  them,  nor  were  the 
things  thcmfeivcs  rcvcal'd  to  them  by  any  fu- 
perior 
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perior  Beings ;  (bis  Principle,  in  an  infinity  of 
Ages,  without  any  Umverfd  Deluge^  or  even 
apy  particular  one  of  any  great  extent,  mud 
of  Neccflity  have  brought  Afts  and  Sciences^ 
and  the  other  Accommodations  of  Lifci  to  a 
much  greater  Perfection  than  wc  (ee  they  have 
Qpw  attained.  From  all  which^  duly  weighed, 
ic's  plain  this  World  has  not  Eurnallj  been  as 
it  is  now.  And' indeed, 'the  Accounts  of  ouc 
Improvements  anfwer  very  well  to  the  time 
aHign'd  by.  Mofes  for  the  Creation  of  the 
H^orld. 

^  XHL  If  the  Number  of  any  generated 
thing,  which  we  behold  on  this  Globe,  doe$ 
cither  iacreafe  or  diminiih  continually,  in  any 
finite  I^uijaber  of  Years  how  great  foever,  by 
any  finite  Number  how  fmall  (bevcr,  then 
this  World  could  not  have  been  from  all  Eter- 
miy,  in  tlup  prcfent  (late  we  now  behold  it. 
For  had.  it  increas'd  in  any  finite  Number  of 
Years  how  great  foever,  by  any  Number  how 
fipall  foever,  long  before  this  time  their  Num- 
ber had  been  infinite  9  io  that  this  poor  Mo/e- 
Hill  of  a  Globe  had  not  been  'able  ro  contain 
'em:  And  had  they  decreased,  their  Number 
bad  beeq  none  at  all,  /  e.  the  whole  Race  had 
been  extinguiilied.  But*fincc  neither  of  thcfe 
i^as  happen  d I  it's  plain  the  prcfcnc  llatc  of 
things  haj.  not  been  for  ever.  Ic*s  not  eafjc 
to  believe,  for  inflance,  that  the  Race  of  Man- 
kind  has  been  ehhi^^^   atid    florr,h^,    without 
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confiderable  incrbafes  or  diminutions,  from  allj 
Burnitf  We  are  certain  iVars,  Pffiiir/tcej  antf^ 
Otfztjts,  and  the  other  means  of  Deftru(9ion,'\ 
Iiavc  not  been  fewer  for  ihefe  300  Years  by-1 
pttfl,  'ihan  evet  they  been  Hncc  we  have  ha-fj 
Records;  and  yet  it's  plain,  the  Nomber  oP 
Mankind  has  confidcrably  increas'd  in  thaci 
time.  Sir  WiUlam  Fcttj,  from  Obfervationsit 
on  Births  and  Burials  has  difcovet'd,  that  itt% 
360  Years  the  Mafs  of  Mankind  is  doubledc^ 
in  thefc  Countries,  Had  they  thus  incrcas'd* 
from  all  Btermiy  in  other  Countries,  all  the! 
Planets  within  our  Syfiem  had  not  twen  ^^^'^^j^ 
ca'havc  concain'd  them  by  this  time;  yea,  iC 
in  many  millioai  of  Years  they  had  but  ih-J 
creas'd  by  an  Unity  continually,  their  Num^ 
ber  had  been  infinite  by  this  rime.  But  ic^ 
plain,  both  the  Number  of  Mankind,  add^ 
that  of  other  An'mats  and  fegetdlcs,  muft  have' 
pcrpetaally  increas'd,  if  ihe  World  has  been' 
from  all  Btemiiy  as  it  is  at  prcfent.  Andfincc' 
their  Number  is  but  finiteat  prctcnr,  it's  evi- 
dent, this  World  has  not  been  for  ever  aVillif 
now  is  And  indeed  the  prcfent  Number 'ol 
Animals  does  anfwer  very  well  to  the  conl^ 
Ttkon  j^y*  of  the  Creation.  Thelc  twblaft' 
Arguments  I  have  fubjoin'd,  not  as  conclufiv  ~ 
Proofs  of  the  Produflion  of  this  prefcnc  Urii 
vctfc  ill  lime,  but  as  concurJing  Confirniati- 
cAiS'ofibe  forfli«r  Arguments'  ^ 
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^  2f  ^^'  Lafily,  Bow  improbable  is  ic,  that 
this  Woi^d  ftiould  have  been  from  all  Eternity? 
Is  jtjiere  imy  thing  we  fee  in  any.  part  of  it,  or 
eyeiii  ia  the  whole,  that  has  any  other  Qua- 
lity fuitabic  to  that  CarJiffal  one  of  Self-cxt- 
fli^pce  i  We  our  felves  are  certainly  the  noblcfl: 
p^c  oJ^  this  Sjfiem  we  are  acquainted  with; 
and  yet  God  knows  how  unfit  any  of  us,   or 
eveo  our  whole  Race  is,   to  have  fo  extrava- 
gant a  Compliment  beflow'd  upon  us  as  Self" 
exijltnce,  when  as  we  can  fcarce  be  (aid  to  be 
ac.all,  fo  very  a  Nothing  our  Lives  are  in  re- 
fpe(9:  of  Infinite  Duntion.    We  might,  with  a$ 
much  Reafbn,   imagin  Mankind  Omni[cicnt  of 
Omnipotent  (which  we  know  too  well  he  is  not) 
as  Selfexi/ient ;  thefe  Qualities  cannot  be  fepa- 
rated ;  where  one  is,  all  the  red  mull  necefl^- 
rily  be;  for  whofbeveris  Selfexifient,  muftne- 
ceflarily  and  independently  be.    Neccffarily,  be« 
caule  depending  only  on  himfelf  alone  for  Be- 
ing, he  may  be  when  and  while  he  plcafcs  : 
'Independently,  becaufe  his  Being,  and  all  thatis 
ii/^ceflary  to  it,  depend  on  himfelf  alone.     By 
Selffxiftence,  in  its  true  and  pofitive  Senfe,   I 
mean  not  only  the  not  having  a  Caufe  of  Be* 
ing,  which  is  but  a  Negative  Quality,   and 
concludes  nothing  Pofitive:    But  by  ^elfcxi- 
flence  here  1  mean  Self  origination   (if  I  may 
(peak  fojf  or  a  pofitive  Quality  in  fome  Being, 
Analogous  to,  or  fomething  of  that  Kind  ;  as  a 
Power  to  give  a  Being  to  anocher  is.     It  is 

true, 
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true,  wc  hive  n*  adequate  /Jeas  of  Infinity^ 
Silf-exiflime,  Creatten,  and  the  like,  and  ia 
their  common  Acceptation  theft  are  oaly  Ne« 
gacive  Qualities;  but  they  muft  have  Pofiuv£ 
Meanings,  or  Ideas,  anfwcrable  to  them,  and' 
mud  in  fomc  one  Being  imply  ai^vc  and  pov 


fitivc  Qualities,    in  their  proper  and  genuine 
e,  Tho'  wc  '  '      " 


Senlc,  tho'  wc  finite  Creatures  can  form  na 
Images  or  them;  and  therefore  the  pofiiive 
Quality  imply'd  by  Self-cx^ewe,  in  its  propet 
and  eminent  Scnfe,  muft  imply  A&ivlty,  Pow- 
er and  Knowledge  :  For  Stlf'txiflenee  apply'd 
to  an  inanimate  thing  is  a  Concradt(Sion.  t 
felf-exiftenr  Body  is  as  impolTiblc  as  a  (elf-mof 
Ting  Body  ;  for  3  thing  to  owe  its  Being  only 
to  It  le!f,  mufl.  imply  more  than  racer  Exi- 
flcnce,  it  muft  neceflarily  involve  Power,  h&i^ 
vity  and  Knowledge.  Fid:  Chap.  zd.  Part  zd» 
And  confcquently,  whoever  neceflarily  anj. 
mdcpendcntiy  esifts,  muft  Be,  in  oppofitioncff 
all  others;  and  whoever  is  To,  muft  be  able  to 
prefcrve  his  Being  in  defpire  of  all  other  Pow- 
ers, /.  e.  muft  be  Omnifsicm  :  Whoever  is  Ow 
xipeUfft,  muft  know  all  things  that  are  pofltbtc 
to  be  done  or  let  alone ;  for  he  can  never  I 
fupposd  to  do  that  which  he  knows  not  ho' 
to  do,  /.  e.  muft  he  Ommfcicnt ;  and  whoc\') 
is  Omnipatttit  and  OTKnifc'tcnt,  all  things  cil 
muft  depend  on  him ;  for  being  lb,  he  ma_ 
make  all  things  depend  of  him,  if  already 
they  did  not  Co.  BeHdcs,  other  things  muft 
depend 
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of  him  for  the  very  fame  Rcafon,  vk, 
he  can  make  em  do  fo.  As  alfo,  what- 
ever is  Omnipotent  and  Omnijcient,  depeiiiJing 
on  nothing,  and  having  all  things  depending 
on  him,  niufl  be.iupremely  good  and  wife; 
bccaufe  he  knows  all  things,  can  do  all  things, 
has  no  Rcafon  nor  Caufe  to  dciermin  him  to 
any  thing  that's  bad,  (Ince  nothihg  Iran  hurt 
him,  nor  any  Power  annoy  him.  So  that  it's 
very  plain,  that  whoever  is  [elf-exifient  muft 
poflcfs  all  the  other  fuitable  Qualifications. 
And  fince  we  muft  of  neceflity  admit  {bms- 
,thing  to  be  (df-txiflent,  how  much  more,  rea- 
fpnable  is  it  to  believe,  that  that  immenfe  Be- 
ing, which  (io/lefTes  all  other  Qualities  fuita- 
ble to  that  of  Sclf-ExiflcNce,  has  been  from  all 
Eiernitj;  and  when  it  was  his  PIcafure,  has 
jcfeated  this  noble  Rcprefentation  of  himfelf, 
^^^.  Tiiis  beautiful  State  of  things,  which  bears 
P^KL  vifibic  ChraSiers  of  his  inBnice  Power  and 
'•wifHom,  as  Ihall  dbundantly  be  (liewn  here- 
after. And  this  is  the  third  Opinson  about  the 
Or^/ff^/iM  of  the  Univerfe,  which  muft  ofne- 
ccfiity  be  true,  fJnce  after  the  other  two,  which 
1  have  CI  think)  abundantly  confuted,  this  is 
iic  only  pofliblc  remaining  Choice. 
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CHAP.   V. 
Of  the  Exijience  of  a  Deityl 

^  I.nr^HAT  there  arc  no  SpecuUtivt  Athe- 
I  ifis^  CO  me  feems  as  evident^  as  that 
ho  Body  who  has  confidcr'd  the  Matter^  can 
be  abfolucely  convinc  d^  that  the  three  Angles 
of  a  Triangle  are  not  equal  to  two  right  ones. 
The  Fool  indeed^  mnj  have  [aid  in  his  Heart 
there  is  no  God,  i.  ^  lewd  and  vicious  Men 
may  have  heartily  wifli'd  within  themlelves, 
that  there  were*  no  fccret  Obfcrver,  nor  that 
there  might  be  any  publick  Pmijhment  of  their 
Crimes,  becaufe  ic  s  their  Intereft  there  fliould 
be  neither :  Bur  that  a  Man  of  an  ordinary 
Undcrftanding,  who  has  ferioufly  fet  about  the 
matter,  and  has  duly  wcigh'd  the  Evidences 
for  the  Being  of  a  Deity^  fliould  at  lad  come  to 
a  full  Feriuafioft  of  his  Non-Exiftence,  to  me 
ieems  as  impoflible,  as  it  is  fdr  one  who  has 
attentively  read  the  firft  Book  of  Euclid,  and 
rightly  underAood  wjiat  he  has  read,  to  be 
convincd,  that  the  hum  of  the  An^rles  of  a 
right  Una  Triangky  can  be  more  or  lefs  than 
two  right  Angles.     It  is  true,  mofl  Men  think 
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nothing  of  the  matter,  and  few  give  them" 
felves  the  trouble  to  enquire,  whether  there 
be  a  God  or  not;  they  think  fuch  idfc  Sjfecu^ 
Utions  become  tho(e  only  who  know  not  how  to 
live,  and  to  make  the  befl  uf?  of  Life  that  may 
be.  And  of  this  kind  of  Atheifls  there  is  abut>^ 
dance  in  the  World ;  for  its  certairi  we  cati 
never  determin  any  thing  about  what  we  never 
or  but  very  (li^htlj  think ;  aiid  thcire  are  milli- 
ons who  live  and  die  ignorant  of  many  Self^' 
evident  Truths,  bccaufe  they  never  took  the 
pains  to  confider  them;  But  the  beinig  or  not 
oeing  of  a  Deity,  is  a  Matter  of  that  M omenc 
to  the  Government  of  the  World,  the  rieccflary 
Confequences  thereof  do  To  nearly  concern  the 
Happinefs  or  Mifery  of  every  individual  ratfo^ 
nal  Creaturey  and  the  Objedis  that  inculcate  the 
Confideration  of  it  are  fo  many,  fo  difierent^ 
and  (b  confficuous,  that  none  but  the  wilfully 
blind  can  withfland  fuch  convincing  Teftimo^ 
nies.  Now  thp'  the  Demonflration  of  ihisgrtdt 
truth,  viz.  that  there  is  a  (ufrerns  Bting^  who 
fnade  arid  governs  this  prcfent  Sj^tm  of  things, 
has  employed  the  Care  of  many  m^t  and  good 
Men,  fo  that  none  can  doubt  of  it  for  want  of 
fufficient  Proofs,  who  will  but  give  theriifelves 
leave  to  confider ;  yet  fmce  the  Evidences  for 
it  can  never  be  too  many,  and  firice  fome  are 
to  be  wrought  upon  by  one  fort  of  Argument, 
Others  by  another,  I  fliall  here  fet  down  thofe 
Which  agreed  beft  with  my  manner  of  think- 
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ing.  which  are  founded  on  the  Pri/tciplcs  of  a 
jufter  Pkilcfephj,  and  a  more  genuine  ExpHca- 
tion  of  Natute,  than  was  known  till  of  late. 
And  I  have  chofen  this  way  of  Rcaibning,  th«> 
rather  becaufc  our  modern  Athdfis  have  taken 
Similuary  within  the  Bounds  of  tfatural  Phil9-« 
[efhy. 

fj  II,  All  the  Arguments  of  the  frcatding 
Chtpttr,  are  fo  many  Proofs  of  the  Exiflencc 
ofafapierni  Pemr,  who  made  and  governs  this 
prefcnt  Syficm  of-  things.  For  fince  this  World 
could  neither  be  ptoduc'd  by  the  cafual  0»* 
courfe  of  Atms,  neither  could  have  been  from 
all  Eternity  it  felf,  as  it  has  been  fuiHciently 
piov'd ;  and  iince  that  it  now  is  no  body 
doubts,  of  Ncccflity  therefore  it  muft  have; 
been  produc'd  or  created,  fon-.e  time  or  sno^ 
ther,  by  fome  pre-cxifling  Tower.  Now  fincc 
there  is  nothing  elfe  in  being  but  this  Wcrld, 
unlcfs  we  admit  that  fuprime  Peirrr  wc  are 
now  rpcnking  of;  and  fince  it  could  neither 
have  been  ^roduc'd  horn  the  fortuitous  ccncourfe 
ef  Atoms,  nor  have  been  from  all  Eternity  of 
it  [elf;  it  muft  of  neceflity  have  been  produ- 
ced by  that  fttpreme  Porcer,  whofe  Being  we 
now  inquire  into.  Since  then  this  fupreme 
Fewer ,  of  neceflity  muft  have  created  this 
beautiful  Sjjle?»  of  things,  and  fince  exifting 
independently.  He  muft  fot  ever  be,  and  have 
been ;  therefore  that  great  Power  muft  necef- 
ftirijy  now  exifi.     All  the  Difficulty  any  rati- 


of  laeUgton. 


iSi 


.onal  Creature  can  have  about  the  Exiftenc^ 
^•o£  a  Ddty,  is  how  Co  conceive  his  having  for 
yever   been  of   himfcif  without  a  Beginning. 
lUow  if  we  could    avoid  this  Difficulty,    by 
6ying,  that  this  Sjfiem  was  produc'd  by  the 
afual  meeting  of  Atoms,  oc  by   alledging  it 
o  have  for  ever  been  of  it  felf,  we  might  have 
»&mc  flighc  pretence  for  our  InfiJelitj.      But 
E-fince  this  Ditficulty   docs  equally  lie  againft 
all  thefe  three  Suppoficions  (for  if  the  World 
^as   been  produc'd   by  the  f/i/sd/  coijcourfc  of 
iiiems,  then  a  Foid,  Atems,  and  Motion,  have 
pt  ever  been,  without  a  Beginning,  of  themr 
jslves  5    if  it  has  been  fcom  all  Etcrmtjofit 
felf,   as  it  is,  then  the  Cale  is  plain,  that  we 
ufl  allow  foraeching  to  have  been  without  a 
KSginning  of  it  felf)  wherefore  1  fay,  fince  the 
Sry  fame  Difficulty  equally  and  unavoidably 
irgcs  all  the  three  Suppofitions ;  is  it  not  more 
afonable  and  congruous  to  allow  that  Being 
t  have  been  for  ever  of  it  felf,  without  a  be- 
jnnning,  fo  whom  we  may  afcribe,  and  who 
aoes  necei^arily  poHefs  all  other  fuitable  Per- 
fedions ,    rather  than  either  of  thofe  others, 
which  we  know  are  neither  endow'd  with,  nor 
capable  of  fuch  eminent  and  tranfcendcnt  Qua- 
lities?  I  will  not  (ay  with  Des  Cartes,  that  be- 
cauie  in  out  Conception  of  a  Being  infiniit'} 
ferfeSi,  there  mnft  be   included  ncefjfarj  Fxi- 
ilence,  that  therefore  fuch  a  Being  mud  ofncr 
Biljcy  a&udii)  exift.     But  fure  I  am,  fmcc  our 
-   N  3  matij 
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main  Difficulty  in  the  Conception  of  the  Ex- 
iftencc  of  a  Being  akjolurelj  fsrfeii^  is  his  necef^ 
fary  Exidence^  or  his  having  for  ever  been  of 
himfelf,  without  a  beginnings  it  is  much  more 
ireafonable  to  fuppofe  that  being  to  have  for 
ever  been  of  himfelf,  who  necelFarily  pofleflcs 
all  other  iiiitable  Qualities,   than  thoTe  who 
neither  poflefs,  nor  are  capable  of  any  of  'em. 
i'"  4  III.  The  E^ifiefiu  of  Matter  is  a  plain  Df- 
m^nfiration  of  the  Exifiewe  of  a  Deity.     I  be- 
lieve no  body  doubts,  that  there  oowexiQs  a 
^antity  of  folid  Afafi,    out  of  which  the  cele* 
pht  aitd  fcrnftridi 'Bodies  were  form'd;   and 
Iho'  perhaps  itv*  pur  moft  folid  Bodies  there  be 
More  Fores  than  Parts,    or  more  FacMity  than 
'Solidity,  yet  there*  is  ftili  fuificient,  not  to  per- 
mit U9  to  doubt  of  .^e  Exiftence  of  Matter. 
Wherefore  fmce  Matter  now  adually  is,  whence 
or  how  came  it  Htft  tohe  ^  It  could  never  have 
))een  of  it  felf,  fince  we  are  certain,   that  it  is 
deditqte  of  all  aSiive  Qualities  what^cver.  And 
^dfExifienc^  in  its  proper  and  pontivc  Idca^ 
feems  to  involve  (befides  having  no  Caufe  for 
the  Being  of  the  thing  to  which  ic  is  apply 'dji 
iome   other  afiive   Qualities,   as  Power  and 
Knowledge,  as  1  have  already  hinted.     But  we 
have  already  prov'd,  that  Matter  cannot  move 
.^iaf  it  feif,,  nor  when  put  in  motion  can  it  reft 
of  it  fdf,  nor  of  it  felf  ch^ingQ  its  Courfe,  nor 
alter  its  Dircdion;    it  can  neither  change  its 
Figure;  not  Colcttr,   not  Situation  \   in  a  word, 
I't  is  cndu'd  with  no  Property  but  Ina(Sivity, 
which  is  a  Negation.    How  abfurd  is  it  then. 
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to  imagin  it  could  have  brought  it  felfimo  Bc-^ 
ing,  when  it  can  do  juft  nothing  of  it  fdf? 
To.  conclude,  could  Matter  be  Self-exillcnr, 
even  in  the  Negative  Senfe  of  the  Word,  it  muft 
ne^eflarily  have  been ;  and  if  neceflarily,  it  mufl:» 
from  the  Nccelfity  of  its  Being,  have  been  evert 
and  every  where,  that  fs,  it  muft  be  Eternal  and 
Infinite; .  from  which»it's  plain,  that  it  muft 
have  been  every  where  C/W/irw,  all  Variety 
of  Forms  being  a  Cpntradidion  to  Neceffity ; 
jt  mufl  have  alfo  been  initnovi^abie,  for  had  it  ne- 
ccHarily  moy'd  in  any  one  Diredlion,  with  a 
determined  Velocity,  by  the  fame  Neceffity  it 
muft  have  mov'd  in  a  different  Diredion  with 
a  different.  Velocity,  which  being  impoffible, 
it  could  not  have  mov*d  at  all ;  tor  both  thcfe 
are  fuch  Contradidions  to  Scnlc  and  Reafon', 
as  none  but  an  Atheifi  can  (wallow.  We 
may  as  reafonably  imagin,  that  Non^cntitj  fliould 
bring  it  felf  to  become  a  pofitivc  Being,  as  con- 
ceive it  poffible,  that  Matter  ftiould,  of  it  fdf\ 
for  ever  iiave  been.  Befides,  admitting  Matter 
to  have  been  for  ever  of  it  fe!f,  yec  this  will 
not  (blve  half  the  Difficulties  arifmg  in  the 
Formation  and  Produd^ion  of  the  prefent  State 
of  things,  as  has  been  flievvn  in  the  ptctding 
Chapter,  and  fliall  be  now  farther  illuftrated 
Whereas  the  admitting  of  an  infinitely  fomrful 
4nd  PerfeSiBeingio  have  for  ever  been.and  to  have 
created  the  folid  fllafs,  and  out  of  it  to  have  fra- 
med this  wonderful  Sjfiem  of  Things,  contrails 
all  the  DifficiiUies  of  Nature  into  this  one  of 
bjs  E^iJIeufc.    for  as  to  thp  Pi^culutso^Ct^-^ 
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aiion.  they  vanilh  quicc  before  infinite  Power  p 
for  Power  implies  a  Capacity  to  z&:,  ■  and  infi- 
mte  Power  a  Capacity  to  a<5  every  thing  noc' 
involving  a  Cpntradidion.     Wherefore  fincc 
"Matter  now  actually  is,  and  yet  it  neither  could' 
have  been  for  ever  of  it  (elf,  not  had  it  for  ever 
been,  would  that  remoyc  the  Difficulties  arifing  "* 
in  the  Formation  of  this  prefcnt  Syf}e>?t  of  things;  ' 
but.  on  the  contrary,  would  multiply  'em:   is 
it  not  much  morereafbnabic  then,  to  admit  an 
infinitely  wife  Being  to  haye  been  for  ever  of 
fjimfelf.^   Whereby  all  the  Difficulties,  in  the"* 
conceiving  the  Manner  of  the  Produdion  oF  * 
this  Unherfe,  do  vani(h  at  once. 

^  IV.  It  has  been  formerly  fhe\vn,  that  this 
Uuiverfe  was  not  form'd  by  the  fame  Laws  it  is 
now  govern'd,  and  which  its  fcveral  Parts  iri 
their  Actions  do  no\\'  obey ;  and  therefore,  of 
ncfeflity  thcfe  mull:  have  been  Ibme  Power  (n- 
per(or  to,  and  diftintS  from  that  of  Matter, 
which  fqrm'd  this  Sjl^em  at  firfl:,  and  prefcrib'd 
Laws  for  its  Parts  afterwards  to  obferve.  Wc 
fee  all  the  Changes  that  now  happen  in  this 
material  World,  are  according  to  the  Laws  cfla- 
blifiied  in  the/rj?  Chapter.  Uut  this  Syfl^m  of 
Things  could  ricvcr  have  been  brought  into  its 
prefent  Order,  by  ihc  now  cH^blilh'd  Laws  of 
Nature  (tsza  adtnitting  Matter  to  have  bceii 
eterfj.illy  exigent  of  it  fe/f)  as  I  have  abundantly 
(Iicwn  in  z^e  J[rfi  Ckipi,'/-;  neither  one,  nor  afl 
of  thcfe  Laws  were  fufficient  to  have  fcparatcd 
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the  Sun  and  fix'd  Stars  \  neither  did  chc  LaWS 
of  fpecifick  Gravity  obtain  in  the  Fermat'ioST 
and  Situation  of  the  inner  Parts  of  our  Earth, 
and  the*  other  Fhncts ;  nor  in  the  Separation  and 
Situation  of  the  fcveral  Fluids  thsteof.  By  none 
of  the  known  Laws  of  Motion  was  the  N»ot- 
ber.  Magnitudes,  or  Diftanccs  of  the  fix'd  Stars 
determin'd.the  Figure,  Number,  Denfities,  Gra- 
vitations upon  one  another.  Situations  and  Or^ 
der  of  the  Planets  adjufted.  the  Number,  Di- 
ftanccs and  Magnitudes  of  the  SateUits  of  Jupi- 
ter, the  Form  and  Bulk  of  the  Anmlus  of  Sa- 
turn  limited.  In  a  wWrd,  the  whole  proceft  of 
the  Formation  of  the  cdeftial  and  tcrreflrinl 
World,  as  to  their  principal  Parts  and  Arrange- 
ments, could  be  brought  about  by  none  of  the 
Laws  of  Motion  and  Mechanijm,  that  now  ob- 
tain in'tbis  fettled  flate  of  things ;  or  at  mofb 
thefe  Laws  had  but  a  Imall  fhate  in  their  Pro- 
dutStlon.  Wherefore  fince  this  beautiful  State  cf 
Uin^s  has  not  been  for  ever  of  it  felf,  nor  could 
be  form'd  by  the  Powers  and  Laws  of  Nature, 
it  is  plain  it  has  been  prodiic'd  by  fomeihing  (ii- 
perior  to  Matter  and  its  Qualities:  and  confc- 
quently,  by  thiz  fupreme  Being,  into  whofe  f.v 
i^ence  we  aire  now  inquiring.  ~  And  truly,  from 
what  has  been  here  faid,  and  a  great  deal  more 
(if  the  fame  nature,  alledg'd  in  the  frfi  Chapter, 
it  is  evident,  we  can  have  no  Notion  of  the 
Formation  of  this  preient  State  of  things,  other 
than  what  wc  have  of  a  Pknetary  Clod-,  or  any 
other  complicated  Machin,  form'd  by  t\\eVlMWi 
of  a  ikil^l^r//^;   where  tho'  the  U\i\e.^  ol 
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Motion,  and  Laws  of  Nature  may  obtain, 
when  it  is  adjuftcd  and  finifhed :  the  Parts  of 
Ithe  Mafhin,  their  Figures,  Sizes  and  Proporti- 
ons, and  the  cot^nexion  and  fitting  the  whole. 
Was  brought  about  by  voluntary  Operations^ 
different  from,  aqd  fometimes  contrary  to  the 
Lzw  of  Nature  and  Motion,  whereby  it  now 
fubfifts  a  regular  Machin^  and  performsits  in- 
tended Opeiations :  which,  ncverthelefs,  it  is 
not  of.it  (elf  able  to  perpetuate,  witliout  fre* 
qucnc  itttcrpofalsof  the  i^me  voluntary  Powers, 
and  the  removal  of  thoftObftrqc^ions  apd  Di- 
ilurbances.  Time,  and  the  frail  Nature  of  ma* 
terial  Organs  mud  bring  upon  it.  -And  tho' 
this,  no  doubt,  be  but  an  infinitely  low  and 
faint  Refemblance  of  that  noHe  and  glorious 
Work,  yet  it  is  the  bed  and  mod  adequate  our 
Imaginatiens  ^  without  running  upon  evident 
Contradi(9:ions,  can  frame. 

J*  V.  As  the  Formation  and  DifpoTition  of 
the  great  Badies  of  this  Univerfe,  did  ncceflarily 
require  the  Hand  of  a  Being  infinitely  Power- 
ful; fb  likevvife  did  their  firft  Movement,  and 
jimprcfs'd  Motions,  demand  the  ImpuKc  of  an 
Afmighty  Hand  to  (ec  them  firft  a-going.  For 
fuppofing  the  celeftial  Bodies  already  form'd, 
and  rang'd  according  to  their  feveral  Diftances 
from  one  another;  yet  .without  this  ImpuKc, 
they  had  continued  unadbive^  unmoving  Heaps 
of  Matter.  Now  it  has  been  already  fliewn, 
that  no  Particle  of  Matter,  npr  zxiyComhindtion 
of  Particles  can  move  themfclves,  and  therefore 
it  was  abfoluccly  nccefiary,  that  fomething  dif- 
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fercnt  from  chemfelves  (hould  put  them  in  a 
Motion,  with  a  due  Velocity,  along  the  74;;* 
^f;^/^  of  their  feveral  Orbits;  otherwile  they  had 
foe  ever  continued  in  the  Places^  and  at  the  Di* 
fiances  they  were  at  firft  fee.  Wherefore  fince 
|t  is  certain,  thac  thefe  glorious  Bodies  have  beea 
rolling  about  thefe  four  or  five  thoufand  Years  ; 
imd  fince  it  hath  been  demonflxated,  that  they 
are  not  (elf-moYingi  being  folid  Mdjfes  of  Matter  ; 
fince  it  hasiikewife  been  (hewn,  that  they  have 
been  fet  a-going  by  (bme  powerful  Hand ;  and 
!M^hat  Eland  fuffident  for  iiich  a  Work,  buc  his 
who  IS  Infinice, •  both  in  Strength  and  SkiU? 
and  bon(e(]uemly,  he  who  did  To  great  and  glth 
riom  Things  tni^  necef&rily  be. 

S  VL  Not  only  the  Formation^  and  firft  imr 
fttlfe  of  the  greac  Bodies  of  this  Univerfe,  along 
xYattdngems  oi  rhsii  Orbits^  but  their  Centrife^ 
/tf/ impulieS)  whereby  their  Revolutions,  or^r* 
^VW^r  Motions,  are  perform'd,  did,  and  dill 
do,  require  a  Power  beyond  that  of  Matter 
9nd  the  Laws  of  Nature,  to  the  prefervation  of 
their  Motion.  Sir  Ifaac  Nevpton  has  demondra* 
ted,  that  to  the  Motion  of  any  of  the  Celt  ft  ial 
Bodies  in  an  Orbit,  there  is  necefiarily  required 
two  Impulfes,  one  along  the  Tangent  of  the  Or- 
bit^ ^Liioilict  toward  the  Center,  about  which 
the  Body  moves  The  firft  being  once  imprefl:, 
does  continually  perfevere,  and  needs  no  more 
to  be  renewed,  as  is  evident  from  the  firft  Law 
of  Nature :  The  fecond  continually  draws  the 
ccleftial  Body  from  its  recHlinear  Morion,  arid 
iforces  it  into  a  curviiinear  Orbit^  lb  iV\a\  vt  m\x^ 
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be  repeated  every  Minute  of  Time-    Now  theft 

fccendAtj  Impulfcs  arife  from  that  Univerfd  Frith 
tifU  of  AttraBion,  whereby  every  Particle  of 
Matter,  and  ail  the  Bodies  of  this  Univerfe  tend 
toward  one  another  ;  and  by  which  the  Sun,  be- 
ing the  far  greatefl  Body  of  this  our  Sjfteta^ 
draws  toward  him  t\^G  FUnets,  and  they  theit 
ownSittcUicj,  and  without  which  tlicy  would  foe 
ever  wander  in  right  Lines.  But  it  has  been 
demonftrated  in  the  fir/i  Chapter,  that  this  Prin- 
ciple, whereby  the  Revelutians  of  thefe  glorious 
Bodies  ane  pcrfocm'd,  is  independent  of  the 
Laws  of  Akchitnifm,  and  only  accidental  (no 
ways  effe/itjal)  to  Matter,  but  implanted  thecc<' 
in  by  Come  ocrtinfick.  I'ower,  and  confequently 
(fioce  it  muft  be  repeated  every  Minute)  muft 
l^e  perpetuated  in  it  by  fome  uninterrupted  Inr 
fiucnce,  or  by  the  perfevering  Energy  of  the  firft 
ImprcfTion.  And  feeing  there  is  nothing  in  Na- 
ture, but  Mattcc,  and  the  Powers  thereof,  oa* 
lefs  we  admit  that  (iipreme  Being  for  whofe  hx* 
iftence  we  contend;  therefore  the  Revolutions  of 
the  ceUfiUl  Bodies,  in  their  leveral  Oriiis,  do 
neceflarily  infer  the  Exigence  of  a  Deity. 

^  Vll.  The  Exifitmt  oi  Animals  does  necef^ 
ftrily  infer  the  Exigence  of  a.  Deity;  for  it  has 
been  demonftrated  in  the  former  Chapter,  thac 
all  Animals  are,  in  their  own  Natures,  pcrpciun 
mobilU,  that  they  have  fome  Principle  above  the 
Power  of  Matter  that  governs  theit  Motions;  ic 
iias  iikewiic  been  flievvn,  thac  every  individual 
/'/a/ft and  Animal  is  a  Machin  of  an  infinite  num- 
ber f>/"Qr^4.is  ;  that  no  AnitniVVs  oj  ua\«'5^o; 
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tlQc'd  or  generated  by  the  Force  of  Matter  and 
"^.awsof  Mecbanifm  ("that  all  Animnhznd  Fege- 
\hUs  that  ever  were  or  Ihall  be, were  all  created, 
form'd  at  once,  as  fiiall  be  afterward  (liewn) 
and  that  all  thele  are  abfolucely  unaccountable 
from  tlie  Laws  of  Motion,  and  confcquently, 
muft  faring  from  a  Principle  independent  of,  and 
Itogccher  above  the  Powers  and  Properties  of 
'atter.    fioyff  whenever  we  forfake  the  Powers 
if  Matter,  and  the  Laws  oi  Michanifm,  wc  nc^- 
iffarily  muft  have  Recourfe  to  the  Exiftence.Gi 
me  Power  fuperlor  to,    and  indepcndenc  of 
[atter,  and  all  its  Laws  and  Properties,  and 
nfequencly,  to  that  infinitel)  Perfeci-  Biin^,  in- 
whofe  Exiftcncc  we  are  now  inquiring ;  fince 
lere  is  nothing  befides  Matter  and  its  Ptopec- 
:s  in  the  World,   unlefs  we  admit  the  Exi- 
;nce  of  that  fupreme  Being. 
^  VIII.  The  j'pontcneeus  Motions  oUrrmenalf 
id  the  voluntary  Motions  of  rational  Animals, 
le  Freedom  of  Willy  and  liberty  of  chufing  or  re- 
ling  in  the  latter ;  and,  in  a  word,  all  the  ^^- 
wrrfwfj  "of  Nature,  which  are  above  the  Pow- 
oi  Mcc/ranifm  (which  are  inoumctable^  are 
many  undeniable  Proofs  of  the  Being  of  a 
'J.     For  fince  this  prefcnt  Syflem  of  Things  has 
It  been  from  all  Eternity  of  it  [elf,    and  fince 
ife  are  allow'd  to  be  above  the  Powers  of 
•xhafiifm,  they  muft  have  been  produced  by 
ne  Power  Superior  to  thofe  oi' Ahrhamfm.  But 
Power  is  rufticient  for  thofe,  but  his  t^c  ah/se 
Mes  great  And  marvellous  things  ;  who  adjuftcd  atU 
ihc  FaFEs  eii  this  rio&ic  Falrick  b\  ^wvifc^^. 


190  lapofopDical  i^^tttctpUis; 

.. .     _    ... , , ■ 

Weight  and  Medfiire,  dnd  therefore  he  that 
l)roughc  about  all  thefe  glorious  things,  Htvphi 
dlone  does  Wonders^  muft  neceflarily  he. 

§  IX.  The  Prefcrvation  of  the  Being  and  Fa- 
culties, both  of  the  animate  and  inanimate  Pare 
of  this  Sjftem  of  things,  does  nece(&rily  require 
the  Power,  and  confequently,  the  Exifiewe  of  ai 
Being  abfolutely  pferfeiS,  /.  e.  of  a  Deity.  For 
fince  this  iSy/ie?h  of  things  has  hot  been  from  al! 
Eternltj  of  it  felf,  as  we  now  behold  it ;  and 
fihce  there  is  no  necefSry  Conncxibrt  between 
the  being  of  any  one  Part  thereof,  or  of  its 
Faculties,  this  prefent  Morherit.  and  their  be- 
ing the  next ;  and  fmce  we  fee  both  have  beenf 
prefetv'd  for  a  confiderablc  time ;  This  Prefcr- 
vation of  the  Being  and  Faculties  of  things  cart 
never  be  accounted  for,  without  having  Re- 
courfe  to  an  Almighty  Power,  which  may  be  fuffi- 
cient  for  all  things  not  involving  a  Contradi- 
dicSlion  5  and  therefore  that  Omnipotent  Beingy 
fendow'd  with  this  Power,  muft  neceflarily  he. 
It  is  true,  Things  (as  they  are  now  conftituted 
by  infinite  Forres  and  Perfection^  once  brought 
into  Being  with  fuch  and  fucheflcntial  Qualities, 
may  befuppos*d  to  perfevere  and  continue  in  Be- 
ing, and  in  PoflfefTionoftheir  Qualities  till  fbmc 
Caufc  dcftroy  them,  or  alter  thei^  Natures ;  but, 
if  we  refledt  upon  the  pofTiblc  nianner  of  their 
mrv  Bcing,that  is,  the  Prefcxvatibn  of  their  Being 
and  Qualities,  it  can  never  be  conceived  without 
having  Recourfe  to  an  infinite  Power  For  either 
things  now  being,  were  for  ever  fo :  That  is^wct^ 
/e/f'cxijicnt,  that  is ^  arcnec^ff«V\^  ^^iiv^^tv^,  tfi^t 
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is,  arc  incapable  of  Motion  ot  Variety  of  Forms 
as  I  have  formerly  (hewn,  which  is  a  Contra*- 
did^ion.    Or  they  were  brought  into  Being  by 
an  infinite  Power  ;  that  is^  had  an  active  energy 
iniprefs'd  on  them,   to  perfevere  in  their  Being ; 
that  is,  aire  continu'd  in  Being  by  Virtue  of  an 
original  Imprefs  from  an  Almighty  Power ;  that  is, 
owe  neither  their  firft  Being,  nor  their  Being  now^ 
to  themfelves  nor  their  efi^ntial  Natures,  but 
to  an  Almighty  A4^  which  both  produced  them 
into  Being,  and  imprefs'd  on  them  a  Power  or 
Virtue  to  continue  their  Being,  which,  if  po(- 
fible,  being  fubftradled,  they  wou'd  without. any 
other  Caufe  (ink  into  their  Primitive  Nothing. 
Without  all  Perad  venture,  the  Works  and  Gifts  of 
God  are  without  Repentance^  they  are  all  immor- 
tal and  eternal  in  their  Beings,   and  eflential 
Natures,  as  partaking  of  his  own  Immortality, 
and  being  all  of  them,  in  a  higher  or  lower  De« 
gree,   Images  and  Copies  of  his  Being  and  com* 
municable  Perfedions;   and  tho'  pofTibly  he 
might  have  given  them  different  Natures  and 
Conditutions  at  firft,  from  what  they  now  have ; 
yet  being  now  conftituced  and  form'd  intofuch 
Beings,  it  may  be  doubted  whether  he  can  dc- 
ftroy  the  eflential  Natures  of  Things  thus  con- 
ftituted,  annihilate  thefe  he  has  made,  or  cflenri- 
aily  alter  their  Natures,  without  counteradling 
himfelf;  whichleemsa  Contradidion  in  infinite 
Perfedion.    There  is  no  Doubt,  they  may  pafs 
through  infinite  Varieties  of  Forms  and  Modif* 
cations  \  and  this. our  Sjflem,  ot  ihc  S-j^lcw  o^ 
the  whok  Unheife^wkh  all  its  \n\:i^\>vi^\w.%»trA?3 
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be  changed  inco  greatly  diflcrcaC  Shapes  and 
Modifications  ;  yet  (heic  cfTcntial  and  ^em* 
ricai  Namccs  mull  be  preferv'd  and  fubrifl  foe 
ever.  Not  by  Virtue  of  iheir  once  being  brought 
into  Exiftencc,  which  may  be  cOnHdec'd  as  ft 
Tranfunt  ASi  that  ftibfifts  no  more,  but  by  an 
adiivc  permanent  Principle  of  Immortditj  (foto 
fpeakj  wliich  is  communicated  to  them  (rem 
Che  Divine  Nature,  as  being  his  Images,  and 
Emanations  from  him,  whereby  being  once 
brought  into  Exiftencc,  they  are  enabled  tft 
continue  in  their  Being  and  Natures.  Ther6 
is  nothing  more  evident  than  that  God  cou'd 
create  nothing  but  what  Ihou'd  be  in  a  higher  or 
lower  Degree,  an  Imagi  or  Copy  of  his  infinirc 
Perfedions.  The  EfFcdl  mud  have  fomc  Re- 
(emblance  to  the  Caufc,  but  this  can  never 
reach  Independoice  or  Self-exijience  in  a  proper 
and  flrid  Sentc,  that  were  a  plain  Contfaditfiioa 
to  Creation  or  being  producd.  So  that  Perfeve* 
ranee  in  Being  in  Creatures,  cannot  be  the  ne* 
ceflary  Confequencc  of  tlieir  Being,  elfc  being 
once  produc'd,  they  wou'd  neceflarily  conti- 
nue in  their  Being,  and  become  Independent  for- 
the  Continuation  of  their  Being,  which  is  In- 
confiftcnt  with  the  Nature  of  Creatures ;  but 
the  continuance  of  their  Being  is,  by  a  Virtue' 
or  Emrgf,  deriv'd  from  the  Divine  Immor- 
tality, of  which  thcit  being  and  perfevering  in 
fexiftence  is  a  Copy  and  Rc[emhUnce%  and  ^ 
the  Divine  Inmortalitj  is  net  a  dead  ina- 
flive  Principle,  like  a  vis  inertia,  fo  nei- 
chec  is  the  Copy  theteot  itv  CteacurcSi  buc 
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living  aflivc  Principle,    which  once 
Imprefsy,   preferves  created  Tilings  in  their 
Being  and  ciTential  Qualities  without  the  ne- 
ceflity  of  a  continual   Interpofition,      This 
may  be  more  eafily  undcrftood  by  compa- 
ring it    with   the   Nature  of  JttmShn  or 
Gravitation,   and  with   the  Nature  of  Mo- 
tion in  Bodies.    I  thiok  it  pretty  evident 
that  JitraBion  is  not  effeniial  to  Matter  as 
fuch :  For  were  there  an    univerfal  Plenum^ 
or  no  vacuities  in  the  amaflcd  finite  Qyan- 
tity  of  Matter  now  being,  and   no  Motion 
(neither  of  which  imply   a  contradiaion) 
then    matter    might    be    conceiv'd  without 
Gravity,    or  at  leaft,   it's  Gravity  without 
effeft,  which  in  an  aftive  Princifle,  is  much 
the  fame  thing :  And  therefore  it  is  highly 
probable  that  Gravity  is  a  divine  Bitrg^  im- 
prefs'd  on  Matter.  Of  the  fame  kind  of  Qua- 
lities,  in   Bodies,    is  Motion.    And  all  the 
Motions  in  the  Univcrfe,  not  depending  on 
AttraSiony    muft  have  been  originally   im- 
prcffed  by  a  Caufe  different  ftom  Matter,  Bnce 
it  has  been  dcmonftrated  that  Motion  is  not 
eHentiai  to  Matter.    Now  it   is  plain  Mo- " 
tion  is  an  aBive  Principle,   which  is  con- 
tinued by  Virtue  of  the  firft  Impn^ion  and 
is  not  effential  to  Bodies  :   After  the  fame 
luanner  likewife  may  AnraBion  be  concei- 
ved to  be.    And  with  due  regard  to  the  dif- 
ferent kinds  of  Qiialities,  in  a  proper  Ana- 
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log^j  we  may  Reafop  .concerning  that  Prin- 
ciple of  felf-preferyation  in  all  created,  thin^s^ 
whereby  being  once  brought  intp  Pxiftpnce, 
they  are  enabled  by  virtue  of  the  firft  Ener- 
rj  to  prefcrve  for  cypr  thpir  Being  and  cf- 
eptial  Qualities.  And  univerf^lly  we  niay 
jreafon  thus  in  a  proper  Analqgy  about  all  th^ 
Copips,  ox  Images  J  in  the  Creatures,  of  |he 
particular  Divine  Attributes  comnouq|c?ted  tp 
tliein,^  except  Sclf-cxijlcnce  ^nd^Inde^^ndencji. 
TTHey  1  all,  not  being  imecrly  ^inertes  pot  en- 
^i^,    but  Life  and  Aftiyity   be^ng  cuentiaj 

8.  them  all,  iq  a  higher  or  lo\per  d^ree. 
jOW  fincc  this  Principle  of  t\\t  prefer v a- 
tipn  of  their  Being  and  Qualities,  does  not 
i^w  from  the  Kature  of  things  when  brought 
into  Exiftenc?,  (elfe.tljey  wou'd  now  be- 
ing prad^jc^d,  exift  neceflarily^  bjit  fupppfeg 
ap, ,  Bpexgy  or  aftive  Principle  communicated 
tO' them  by  which' th^y  continue  p  be-^  The 
Original  of  this  communicated  Principle,  the 
Great  and  Omnipotent  Origin  of  all  Being 
and  P.erfeBions  muft  neceffarily  be. 

%  X.  But  that '  Argument  for  the  Ex- 
iflmce  of  a  Beini  infinitely  perfeB^  who 
made  and.  governs  this  Sj^Jiern  of  things,  which 
of  all  others  affects  use  nioft,  is  that  it  is 
altogether  impoflible,  this  Univerfe  cou'd 
have  been  better  contrived  or  more  compleat- 
ly  fini(hefl,  than  it  is,  had  infinite  Wifdo?n 
iirft  adually  defign'd   it,   and  then  put  the 
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Defign  in  lexecution.    Or  which  is  the  fame, 
there  are    legible   and    indelible  CharaSers 
of  infinite   Wifiiom^    in   the   Contrivance   of 
the  whole,   and  of  the  feveral  Parts  of  this 
admirable  Fabrick  of  the  Univerfe  ^  and   it 
is  altogether  impoflible  for  the  united  Ikill 
of  Men  and  Angels,  to  mend  any  one  Part, 
or  to  contrive  it  better,  or  even  to  find  out 
any  real  Defed  therein,  due  Regard  being 
had   to  the  univerfal  Benefit  of  the  whole 
Syftem:^   and  to  the  particular  Natures  and 
Difpofitions  of  the  Inhabitants  of  it's  feveral 
Parts.    For  in  the  Contrivance  and  Adjuft- 
ment  of  the  f^eral  Parts  of  this  noble  Ma- 
chin,    where  the  Choice  is  various,    and 
fometimes  infinite,  that  one   is  pitchM  up- 
on,  which  alone  couM  brine,  the  mod:  ad. 
vantages  to  the  whole,  or  which  only  cou'd 
bring  about  the  defign'd  EfFed.    This  i$  a 
very  large  Subjed,  and  to  treat  it  according 
to  it's  Dignity  requires  far  greater  Abilities 
than  I  am  Mafter  of,  and  more  Room,  than 
the    Limits   I  have   prefcrib'd    to   my    felf 
will  admit.    However,  I  (hall  endeavour  to 
illuftrate  the  fame  in  the  following  Parti- 
culars.   But  firft  of  all  it    will   be  conve- 
nient to  lay  down  a  general  Scheme  of  this 
jioble  Strudure. 

%  XL  Let  us  then  conceive  the  Mun* 
dan  Space^  or  the  univerfal  Place  of  all 
Bodies,   to  be  boundlefs  in  it's  Extent,   or 
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indefinice  in   it's  Dinienfions,   and   in  it   at 
vaft  Diftanccs  from  one  another,  the  fix*d 
Stars  (huge  luminous  Bodies,  like  the  Sun) 
to  be  plac'd :   Keeping  always  the  fame  Di- 
(lances  from  one  another,   and  moving  on- 
ly (perhaps)  about  their  own  Axes\  about 
each  of  thefe  let  us  imagine  feveral  Bodies 
like  our  Planets^   rowling  in  feveral  Orbits 
at  feveral  Diftances^  and  about  thofc  lefTer 
oncB,  Analogous  to  the  Satellits  of  our  P/tf- 
tiets.    Each  of  thefe  fix'd  Stars  with  their^ 
Circumambient  Planet-lih  Orh^  conftitutlng 
that  which  is  caU'd  a  SyJIem  of  the  Ccie- 
fiial  Bodies.     And   how   many    fuch  there 
muft   be   in    the  vafl   extent   of  Space,    a 
naked  Eye  in  a  cloudlefs  Night,   may  give' 
us  forac   faint  Glimpfi,    but   much   more   a 
good   large  Telefcope  dircded  towards  that 
Region    of  the   Sky,    which  is  call'd  the" 
niUky   way.     Our  Numbers   fall   very  (horcj 
here,    and  our  Arithmetkk  can  fcarce  give 
us  an  Idea  of  the  vafi;  Qiiantity  of  Syjiems . 
that  adorn  this  Jlupendous  Piece  of  Archi-. 
teSun  ;    and  yet  no  doubt  their  Number 
is  finite,    and   they   are  all   included    in   a' 
bounded  Extenfion ;    for   Matter  fecms  not' 
capable  in  it's    Nature  of  being  infinitely 
propagated.     Moreover,    let  us  conceive  the 
glorious  Body  of  the  Sun,  fix*d  in  the  Cen- 
ter of  Gravity  (or  near  it)  of  this  our  Sy- 
fieTtiy  and  in  the  common  Center  of  Motion 
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r  focus)  of  all  the  Planetary  Orbits.  And 
faen  next  to  him  Msrtury  (hatl  make  his  oval 
ibHot/,  but  fo  near  him,  that  we  can  rare- 
ly obtain  a  diftiniS  View  of  him,  he  be- 
ing fwallowM  up  almoft  in  the  Light  of 
the  Sttn.  Next  to  Mercury,  is  out  beauti- 
ful Morning  and  Evening  Star  Venui :  Next 
VemtSy  our  tatth^  with  it*s  Attendant  the 
McoM,  perform  their  friendly  Courfe,  and 
tncafure  out  the  Year.  Beyond  our  Zarth 
Viars  fingly  and  alone,  revolves  about  the 
fame  Center  ^  next  to  M/^rj,  Jupiter^  the 
largeft  of  the  Planets^  with  his  four  Satel' 
liti  turn  round  in  concert  j  and  laft  of  all, 
Saturn  with  his  five  Guards,  and  his  fur- 
ronnding  Anmtlus  or  Ring,  defcribes  the  re- 
moteft  Orbitf   and  concludes  our  Syftem. 

5  XII.  For  the  eafe  of  the  Reader,  m 
going  through  the  following  Parts  of  this 
Difcourfc,  I  {hall  fet  down  here  the  Num- 
bers that  reprefent  the  Periods^  the  Diame- 
terSi  Dijiancesy  Gravities^  and  Quantities  of 
Matter,  in  thofe  of  the  Celefiial  Bodies, 
which  liave  afforded  any  Grounds  for  de- 
termining the  fame,  as  Mr.  Whifton  has  cal- 
culated moft  of  them  from  the  lateft  ObfefiTj 
valions,  by  Sir  Ifaac  Nezvton's  Rules. 
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Ti&r  Dijiances  of  the  SatelUts  from  the  Cen- 
ter of  Saturn. 

I  3  3  4  5  }  Diameters  of  the  Ring  of 
^  ^  H  3f  *a.5    -  Saturn.  . 

The  middle  diftanee  of  the  Earth  and  Flo- 
nets  eotnpar*d  vritb  tbfir  Periodical  Times, 
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According  to^ 

tfaePeriodical>9f38o6  %%oii6  15^399  io«ooo  72333  38710. 

TeiiDs  3 

The  Times   of  the  Revolutions  of  the  Sun 
and  Planets  about  their  Axes. 

The  Sfin  in  ^5  Days  Jt^ter  in  10  hours 
The  Eifitib  in  i  Day  Mars  in  24!  hours 
The  Moon  in  29  Days     Venus  in  29  hours. 

^  XIII.  What  a  beautijul  Scene  of  things 
have  we  here?  How  fimple,  and  yet  how 
wonderful  are  the  Works  of  Nature?  Such 
like  are  all  the  Efieds  of  infinite  Wifdom, 
her  Foundations  are  plain  and  fimple,    but 
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her  fiip£r(lruSinre  J  variovs  and  wonderful. 
Her  Cniilei  few,  her  Effeftd  innumerable; 
Her  Courfe  the  eafieft  and  (hortdft  poffible^ 
and  her  Means  the  fcweft  that  cah  poffiWy 
bring  abpiit  her  £nds.  Let  us  but  confuk 
the  Books  of  the  old  AftroitotMri^  aiid  Wfe 
will  then  have  fufflcienf  Gi^ound  to  admire 
the  frugal  Siiiiplicity  of  Nature^  in  this  neat 
fconiEfatt  S)Jletn'^  we  ft^W  ^e;  tlitrd  v^hat 
forry,  perplex'd  Work  the^  faiicj^Wiifi 
their  Cycles^  and  EpicycleSy  their  carrying^ 
amcJ  /sqttating^  theit  CoricSHttiik  atid  lE^d^- 
trick  Circiev  ihdt  StatMi  iM  tidtrdgraida- 
tions^  their  folid. Or^j^  and, the  perpetual 
Change  of  the  Axe  of  "^MotiSn,  yl  ij»  ce- 
ieftml  Apfieataiitfesr  StisK  a^'fifatogB;^*^^ 
metrical  and  .contrad jftory, ..  Sjf^ent  tney*  .'itfacH 
of  the  Heavens^  whereas  froiiii^  tJhefe 'fcW 
plain  and  limple  Pofitions,  all  the  Appea- 
lariccs  of  ihc  HiM)^,  'ate  afccoiiirtdd  fbi^ 
with  wonaerfai  Coftflftenfty  iEhii^  F^litv. 

^  XIV.  The  Sun  beine  a  huge  Bpdy.of 
UtfUidFir^i  bfoii^ht  intdftriixfit  b(y  tht'  Fotde 
of  \m  He;ifV  and"  thereby '  f^ridiiig  xM  0^*44* 
of  that  thHi,  srftivc  Fltfid,  -v^hich  i^  rite 
Medvnn  of  Light^  and  the  caiife  of  all  Heat, 
turn's  round  hi^  own  Ax^-^  ftora'  Weft-  tp 
K-^f!  in  abDut  twentjr  fifve  Days  •,  wli'ith 
firifes  from  his  fki\  Belrig  pUt  into  fach  a 
(jrcmngy radian^  after  His  having  beeo  fea- 
red in  his  Place,-    And  there  being  littlef  of 


mm 

0&  Iftcltstotfi;  xo; 


.Refiftance  in   his  Region  to   retard    his 
brkm,  it  has  continu'd  ever  fincc,  and  will 
dcr, '  .'till   the  C(mfu?nmatian   of  all   things;; 
by.. Virtue  ofthat  firft   imprefe'd  Gyration^ 
and  the  firft  Law  of  Nature.     His  Motioa  i 
about  his  own  Ax6^  has  been  difcovet'd  b^  i 
'Spots  on  his  Surface,  and  his  Fluidity,  from 
^is  leiTer  Denfity  in  refpeft  of  fonie  of  the 
folid  Flanets,  (fome  folid  Bodies  being  uiot« 
denfc  than  moft  Fluids  are)   his  Sphsricity^ 
and   that  all  Bodies  heated   to  fuch   a  Ete- 
gree,    as  the  5m»i  muft  neceflarily   be,    muff 
Certainly  be  vitfi^'d.      That  is  moft  con- 
tmue'in  a  Fl»id  State  as  long' as  this  vio- 
lent Heat  hftsi  ■  BeGdes,   the  fountain,  be- 
ing in   rcafon  to  be  fuppos'd  of  the  fame 
Nature    with   the  iStrcanis,    fince  the   R^s 
of  Light  are  nlo^   certainly   a   thtn,    rare, 
aflive  Fluid :  Much   of  the  fame  kind,  with 
due  regard  to  the  Circumlbnces,    mull  the 
Light    in  tile  Body   of   the   Sim  be-,    the 
greateft  difficulty   is   to   conceive   how  this 
Globe  of  liquid  Fire  ftiou'd  be  able  to  pto- 
jeft  his  Beams'with  fuch  Velocity  and  Force, 
fo  as    to  be   able  to   difiolve  every   thing 
almoft.    ThaF  which  may  contribute  to  help 
our  Imagination  hfere,  is  what  may  be  daily 
fcen  at  a  Suiith's  horge^   when  the  Iron  is 
fo  much  heated,    as  to  ruit   into  Fv/iofi,    it 
fends  ottt  copioufly,-  on  all  Hands,  Streams 
'•  liquid  Fire'.    h\i  fiilphurous   Bodies  lika- 
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wife  emit   and  ilTue  out   liquid  flames^ 
burning    Smoak,    which  by    reafon  of  tH 
greater  Gravity  of  the  Circumambient  Atm 
fithere  is  forced  upwards,  but  if  there  wei 
no  Atmofphere^   thefe  Flames  wou'd  be  pn 
jefled  every  way  equally..  Now   as  BedteA 
ad  upon  Light  by  emitting,  refraftiug,    an« 
refleding    it ,      fo    Light    afis    on    Bodiffi 
in   heating  them,    and  putting    their  partfl 
in  a  vibrating  Motion  wherein  Heat  confift^ 
And  when  their  parts  are  thus  heated,   o 
put  in  Vibrationi^   beyond  a  certain  Degret 
they  emit  Lights  and  Shine,  and  this  emifi' 
fion  is   performed  by  the  vibrating  Motions* 
of  the  Parts.    So  that  fuppofiog  the  Sun  a 
great  Body  like  our  Earth  vehemently  hea- 
ted,  that  is  having  it's  Farts  fet  into  vche-- 
ment  Vibrations,  thefe  Vibrations  of  the  paTt«*l 
of  the  Earth  wou'd  forceably  projed,  and  vio- 
lently thruft  forth,   immenfc  Oceans  of  this 
fubtile  Fluid  on  all  Hands.    So  that  as  Light 
produces    thefe    Vibrations    on    the   parts   ftf  I 
Bodies,    thefe  Vibrations  in  Bodies,    are  the'f 
caufe  of  this  emiflion  of  Light  on  all  Hatlda.! 
Every  fingle   particle  in  Bodies,  when  put* 
in  tliis  vehement  vibrating  Motion  propel-* 
Jlns   ill    it's  turn    and  return   of  Vibration^ 
a  Cylinder  of  Light  equal  to  it's  Sedion  the' 
it's  Center,    and  the  Sum  of  all  the  parti- 
cles of  the   heated    Body  urging    fo    many 
fuch  Cjihmhrs  on  all  Hands  as  is  the  Num- 
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bcr  of  fuch  vibrating  Particles.    The  grea* 
tcr  Qsjantity  of  Matter,  and  larger  Dimeo* 
fions  of  the  Sun  in  refped  of  the  Planets,' 
makes  hicn  fufHcient  for  ail  the  Expenfcs  oB 
Ught,    he  lays  out   upon  them,   wheiebjh  | 
his  Bulk  and  Heat  is  conflantly  diminifliing^_ 
as  alfo,  for  drawing  all  the  reft  of  the  f ' 
nets   and  their  SatelUts   towards  him  ; 
as  has  been  formerly  infinuated,   the  Force 
of  AttraBion  of  one  Body  upon  feveral  others,*  J 
at   the  fame  Diftance,    is  as  their  Maffes^A 
or  Quaurities  of  Matter:    Wherefore  feeingji 
this  Sun  contains  a  greater  Qiiantity  of  Mat-C  j 
let   by  very  far,   than  any  of  the  Plantu,t.  1 
the  Sun  muft  ncceffarily  draw  the   Pianet»-*\ 
with  their  SatelUts  to  him  ■,  which  wou'd 
have  unavoidably  come  to  pafs,  had  not  the-. 
Planets  at  the  inftant  they  were  feated  in 
their  Places,  receiv'd  an  impulfe,  which  drovea 
'em  along  the  TangeTits  of  their  Orhits  ^  ai  * 
had  not  thefe  two  Motions  been  fo  exafl  _ 
Countcrpoifed^    that  neither  of  thera  ftiou'i 
over-power  the  other.    Thefe  with  the  fraalK^ 
Refiftance  they  meet  in  their   Gourfes, 
the  Force  of  the  Attradion   diminifhing 
the  Squares  of  their  Diftances  incre.ife,  h 
made  *em  ever  fince  revolve  in  their  Eliip--. 
tick  Orhits,    in  one   of  whofe   foci  the  Sum 
IS  fitualed :    And  what   is  here  faJd  of  tha 
Caufe  of  the  Primary  Planet^  Motiuns  afc 
iUi   way    he  undpr/tood  of 
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dary   Flaneth  Motion  s,    about   the   Prwtay 
&nes.    All  the  Planets  revolve  about  tl^' Sun 
in  ElUptick  Orbits^  or  fucb  as  are  not  vof 
far  different  from    them^    as  alfo  moft  of 
'em,  turn  round  their  own  Aspes  from  Weft 
tx>  Eaft^  the  Eofth  in  Twenty  Four  Hours, 
about  an  Axe^    which   is  inciinM  to .  the 
Pkne  of  the  Ecliptick  661  Degrees:*  And 
in  it's   Motion  ^bout  the  Sun^    this-  Axe^ 
of  the  diurnal  Rotation^  obferves  always  a 
farallelifm  with  it  felf^  the  ^eafon  of  wliidi 
is  evident,   for  if  a  Sphere  move  about'  an 
Axe^   this  Axe  (there  being  no  other  Mo- 
tion fuppos'd  in  the  Sphere)  is  immoveable, 
while  in  the  mean  time  every  Point  in  the 
Sphere^    defcribes  a  Gircle  about  this  Axe^ 
and  therdfore  if  a  Sphere  move  either  in  a 
eurye^  or  ftrait  Line,  and  at  the  fame  time 
turn  round  it's  Axe^   tht  Axe  (hall  always 
continue  parallel  to  that  Line  it  was  firft 
parallel  XQ\    for  that  Impreiljon  which  per- 
petuates it*s  Rotation  upon  itS  Axe^  and  the 
impulfe  along*  the  Tangent  of  it's  Orbit^  are 
two    diftind    Motions,    which  never  inter- 
lere,    and   foeach  of  them  muft  continue 
the  fame  as  if  the  other  were  not^  fo  that 
every  Body  turning  about  it's  Axe^  and  at 
the  fame  time  defer ibing'  a  Right  or  Curve 
Line,   muft  of  rieceffity  retain  it's  Axe  pa- 
rallel to  it  felf,   if  nothing   elfe  difturb  it. 
Jiip'iter  likewife,   Mars  and  Venm^   and  our 
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Moon^  do.  alfo  turn  round  their  Axtrs^  iwm 
Weft  to    Eaft,    and  would  retain   tl)is  Pa- 
ralUliffPj    if  not   difturb'd  by  Foreign  Vio- 
icncp.     The  S^tellits  of  Jupiter  and  Saturn 
40   like^yife  turn  round    their  Axes^    as   is 
cyiclcrilf  fronj  hpnce,  that  they,  like  our  Moon^ 
turq  confiantly  the  fame  Face  or  Dijk   to- 
ward, their  primary  FJariets  •,   and  it  is  not 
ijfiiprobaljle,    tliat  the   others   in  which   wc 
have  not  had  the  Occafiqn  of  obferving  the 
like,   may  ^\fo  tqrn  round  their  Axes-^  that 
in  a  Revolution  about  the  Sun^   they   may 
in  all  their   Pa^^ts  oftncr   than  once,    enjoy 
his  Light   and   Hea(^    for  it  is  from  this 
Rotation  of  our  Earth  upon   it's  Ax'is^  that 
we  have  the  7^tcl(lttudes  of  Day  and  Night, 
and  from  the  ^flrdflelifm  of  the  Axis  to  it 
fe|f,   in   the    EarihU    Revolution   about  the 
Sun,    and  it*s   being   inclinM    to  the  Pline 
of  the  Ecliptick^   come  the  beautiful  Seafon^ 
of  the    Year,    Summer   and   Winter^   ^f^^^^ 
and  Autiim%  which  are  of  fuch  comfort  and 
ufe  to   it*s  Inhabitants.    From   the  Opacity 
qf  the   Moon  and   Vlanets  and    their  S^tel- 
lit^^  and  the  Obliquity  of  their  Planes  to  the 
plane  *of  the  EcUptick^  together  with  their 
diurnal  and  annual  Motions  •,  and  feme   of 
'eni  revolving  in  Orbits^  within  one  another, 
their  l^bafes^    their  appearing    and  difappea- 
ring,  their  total  and  partial  Eclipfes  arife. 
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y  XV.    Since  their  SolUity  and  Ooad\^ 
the  Similar  Nature  of  their  OrhitSy  and  tb^' 
SateBtioiis    Attendance ,    their    Revolution! 
about  the  Sun^    and   their  Rotations  aboot^ 
their  Axes,    thcjr  Gravitations  and  mutu  ' 
AttraSions^  the  Proportion  of  their  Perioi 
to  their  Diftances  from  the  Center  of  Mi 
tion,    the  equable  Defcription  of  Are^s  ia!' 
equal  Times.     Since,    I  fey,  all  thefe  an4 
many  raore  particulars  are  exaftly  the  faine 
in  our  Earth,   and  the  other  Vlanets  witT 
their   Satelliti,    it   is  not  improbable  th; 
they  may    be  alike    in    other  things,    an 
that  they   may  have  Inhabitants  both    ra- 
tional and  irrational.  Plants  and  Vegetables, 
Water  and  Fire   analogous  to,   tho'  not 
the  very  fame  Nature  and  Conftitution  witl 
ours ;  and  (ince  our  Jix'ti  Stars  are  exaftl' 
of  the  fame  Nature  with  our  Sun,  as  flial 
be  afterwards  made  appear,   it  |is  very  like- 
ly that  they  have  Planets,    and   thefe  Pla- 
nets have  Satellitty    and   ihefe  Planets  anj 
Satellits  have  Inhabitants,   rational  and  ir-' 
rational,   Plants  and  Vegetables,  Water  and' 
Fire,  analogous  to  thofe  in  our  S^ftem.    On' 
thefe  Suppofitions,   which  not  only  are  not'' 
abfurd  or    contradiflory ',    but  on  the   con- 
trary highly  probable,  as  fhall  be  afterwards 
m^de  appear  more  fully  ^  what  a  noble  and 
glorious  Fahrick  wou'd  prefent  it  felf  to  our 
{ttjagioations  >    How   is  it  pofTible   for  any 
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oiie    who  had  this   Idea   of  the    Univerfe^ 
to  think  it  poflible  fuch  a  beautiful  ^yftem^ 
cou'd   have  been    produced  without  infiuite 
Wifdom  ?   None  but   the  wilful^  or  obfti- 
nate  cou*d  refift  fuch  a  powerful  Impreilion 
of  divine  Power  and  Wifdom.    On  the  other 
Hand,   how  is  ic  pofTible  to  conceive  that, 
that  immenfe  ^^umber  of  glorious  and  Sun« 
like  Bodies  of  the  fixt  Stars^  thofe  vafi  and 
huge  Bodies  of  fome  of  the  Planets  (in  re- 
fped   of  our  Earth)  with  their   noble  At- 
tendance^ were  made  for  no  other  ufe  but 
to  twinkle  on  us  in  Winter  Evenings,  and 
by  their  AfpeEis  to  forebode  what  little  Chan- 
ges of  Weather,  or  other  pitiful  Accidents 
were  to  be  expeded  below,  or  to  be  peeped 
at  by  fome  poor   paltry  Fellows  of  Aftro- 
nomers  >  Or  can  any  body  force  himfelf  to 
think,    that   all   Animals  and  Plants^    have 
been  exhaufted  in  furnilhing   out  this  poor 
Comer,  while  the  other  more  glorious,  great 
and  noble  Parts,  are  left  deftitute  and  bare? 
Certainly  they    muft    have  a  great  Opinion 
of  thcmfelves,    and  of  their    own   Habita- 
tion,   who  can  think  fo  poorly  of  the  reft 
of  the  Ufiiverfe.     It  is  true,  ivom  the  great 
Refemblance,  and  Analogy^  between  ihtgrea-- 
ter  material  V/orld^    and  the   le(fer  one,    of 
an  Animal  Body  5  and  from  this  HypothefiSy 
Qi  vexp   Worlds^    and  new  Setts    of  Living 
Creatures,    it's  bearing  hard,    upon  the  no- 


ble,  anJ  glorious  Oeconomy^  of  the  Redem- 
ption of  lapfed  Creatures :  By  confining  it,  to' 
a  dirty  Mole- hill  of  a  fingle  Planet^  fome  pious 
and  enlightened  Perfons,  have  taught  that 
as  in  an  Animal  Body,  the  Brain^  the  Hearty 
the  Lungs y  the  Liver ^  the  Guts^  the  Spleen^ 
and  all  the  infinite  Humher  of  Conglobat  and 
Conglomerat  Glands^  had  their  feveral  di- 
ftind  ufes,  for  purifying,  refining,  and  ex- 
ahing,  the  neceflary  Juices  and  Spirits^  or 
for  fccerning,  and  throwing  off,  the  noxious 
ones  ^  nnd  yet  all  this  Complex  and  infinite 
variety  of  noble  and  wonderfully  contrived 
Organs,  were  defign'd  folely,  for  the  pre- 
fervation  of  one  Animal  and  the  propaga- 
tion of  it's  kind.  So  in  the  greater  mate* 
rial  Warld.  All  that  infinite  variety  of  %tars^ 
and  Planets,  might  be  for  purifying  and 
fubtilifing ,  concoding  and  preparing  the 
Afiral  Influences  neceflary  for  the  Preferva^ 
tion ,  Propagation  and  comfortable  Support 
of  the  feveral  ^etts  of  Creatures  Inhabiting 
this  ipoird,  defaced,  and  ruinous  Globe  of 
the  Earthy  Whatever  may  be  in  this  I  (hall 
proceed  in  fuppofing,  ihc^Vlanets  to  be  In- 
habited, and  that  the  fix'd  Stars  have  their 
Vlanets  and  Inliabkants,  yet  ihcy  are  not 
of  the  fame  Nature  and  Conftitution  with 
thofe  of  our  Globe,  as  is  evident  from  the 
different  Degrees  of  Heat  and  Light  they 
enjoys  as  alfo  from  the  di&ercnt  Viciflirudcs 
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of  their  Day  and  Night,   and  the  Seafons 
of  their  Year.    Mercury  is  three  times  nca* 
rer  the  Sun^    than  we,    and  confequently 
enjoys  nine  times  as  much  Heat  and  Lighf^ 
he  never  reinoving  Twenty  Eight  Degrees 
froffl  the  vaft  Body  of  Light.     Venui  en-r 
|oys  twice  as  mtfch  Heat  and  Light,,  and 
her  Motion  about  her  Axe  is  performed  id 
Twenty  Three  Hours,   and  fof  her  Day  is 
but  one  Hour  lefs  than  ours  ;    (he  has  all 
the   ?hafes  of  oiir   Moon^   appearing  fome* 
times  horn'd  fotnetimes  halv'd.     Mars  has 
no  Inclination  in  the  Axe  of  his  Rotation 
to  the  Plane  of  his  Orbit^  and  confequent- 
ly enjoys  a  perpetual  Equinox^   but  no  vi- 
ciilitudes  of  Seafons ;   he   receives  but  the 
third  Part  of  our  Light  and  Heat.  Jfupi- 
ter  likewifc  enjoys  a  perpetual  Equinox^  and 
and  a  Day  of  Ten  Hours,  but  receives  on- 
ly   the  Twenty  Fifth   Part   of  our  Heat,^ 
and  Saturn  but  the  Hufndredth. 

^  XVI.  The  Satellits  of  the  fevetal  PAf- 
neu  fiiflfer  rtiany  and  various  Difturbances 
in  their  Motions  from  the  S«>i,  as  alfo,  the 

?rimary  planets  fufFcr  likewifc  from  the 
orces  of  the  Sun^  and  of  the  fccondary 
Planets.  Thus  the  Moon  (if  afted  upon  on- 
ly by  the  attraftive  Force  of  the  Earthy 
wou'd  by  a  Ray  from  the  Center  of  the 
fiarth,  defcribe  equal  Area's  in  equal  times, 
won'd  about  the  Earth  in  one  of  it's  Foci^ 
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defcribe  a  perfeft  Ellipfe   of  the  fame  Spe- 
cies conftantly,   whofc  Plane  wou*d  be  im- 
moveable,   or  always  the  fame,   and  whofe 
Inclination    to   the  Plane    of  the    Ecliptick 
wou'd  never  vary  5  but  by  the   Aftion   of 
the  Sun   upon    the  Moon^  all  thefe  Effedts 
are  difturb'd,   for  flic  neither  defcribes  equal 
Area\  in   equal  Times  by  a  Ray  from  the 
Center  of  the  Earth,   but   fomewhat  larger 
ones  in  her  CanjunSions  and  Oppojitions  with 
the  Sun  than  in  her  Quadratures.    Neither 
is  her  Orbit  always  fpecifically  the  fame,  nor 
is  the  Earth  in  any  of  the  Foci  of  her  Or- 
bits 5  for   they  arc  more   Curve  about  the 
Quadratures^    and  lefs  toward  her  Conjun- 
Bians  and  Oppojitions :  In  every   Revolution 
the  defcribes  a  new  kind  of  Curve^  and  both 
the  Situation  of  the  Plane  of  her  Orbity  and 
it's   Inclination  to   the  Plane  of  the   Eclip- 
tick^   varies    every    Moment,    and   all   thefe 
Uncertainties  and  Aberrations,  are  multiply'd 
by  her   nejirer   or    remoter    Diftances    from 
the   Sun^    beildes  a  great  many  other  Irre- 
gularities too  tedious  here  to  relate.     Upon 
the  accouf]t   uf  all  which,   it   has   been   fo 
very    haid    for   Ajlronomas^    to   reduce    her 
Motions    to   Rule,    and    to    cxprefs    *eni    in 
Numbers^    and   yet   ail   theie  Irregularities 
are    wonderfully    accounted    for,    from   the 
Aftion    of  the    Sun    nnd    Earth    upon    her, 
r?p().i   the  coniiiion   ^uopolition  of  the  Law 
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of   Attraftion,    ev'n  to  a   Nicety,    beyond 
which  Obfervation  cannot  diftinguifti,   as  is 
evident  from  Sir  Ifiac   Vewton^s  Theory  of 
the  Moon^  which  is  a  furprizing  Confirma- 
tion  of  the  Truth  of  that  Principle.     On 
the  other  hand,  the  Force  of  the  Swn,  bu|; 
efpecialiy  of  the  Moon^   difturbs  the  Motion 
of  the  Earthy  as  is  evident  from  our  Ttdes^ 
which   do  fo   exaftly  follow   the  Motions 
of  the  Moon^   tha;  he  who  knows  the  for- 
mer,  with  fotne  few  collateral  Circutnftanr 
ces,    cannot  be  ignorant  of  the  lattery  for 
when  the  lAobn  comes  to  the  vertical  Point 
of  any   Place,   we   have   a   Tide  there,    as 
alfo  on  the  Place  diametrically  oppofire  to 
it  J    this  Tide  is  greater  at  the  ConjunBions 
and    Ofpqfitions  of  the    Moor%  to   the  Sun^ 
than  at  fier  Quadratures^    and  greateft   of 
all  at  the  Equinoxes^  efpecialiy  if  the  Moon 
is  then  in  her  Perigeum^  the  Reafons  of  all 
which  I  have  fuggefted  in  the  fecond  Chap.-- 
ter.    And  what  is  here  faid  of  the  Earthy 
with  refpeft  to  the  Mewi,  may  be  with  due 
Limitations  underftood,  of  any  primary  Pla- 
net^ in  refpeft  of  it's  Satellits. 

§  XVII.  That  the  fix'd  Stars  are  Bo- 
dies  like  our  Surt^  all  the  late  Aftronomers. 
agree,  for  it's  plain  they  fhine  by  their 
own  Light,  fince  it  is.  altogether  impofli? 
ble,  that  the  Light  of  the  Sim^  fhouM  be 
f^nt  to  them,   and  tranfmittcd  to  us,  fo  as 
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to  make  them  appear  fo   lucid  as   we  iee 
them.     We  fee  now   feintly  in  refpeft  of 
forae  of  the  fiae^d  Stars^   Saturn  fhines  for 
all  his  Bulk^  and  yet  his  diitance  is  but 
a  Point  in  refpeft  oi  the  neareft  fix^J  Star^ 
from  the  Sun.    The  Rays  of  the  Sun  wou*d 
be  fo  diflipated  before  they  rcach-d  fo  re- 
mote an  Objeft,  that  the  beft  Eye  of  the 
World ,   coiiM    not  by  it ,    difcover  them. 
Their   Diilance  is   fo  great,    that  the  beft 
Telefcope^   inftead  of   magnifying  'era  above 
what  they    appear    to  the  naked   Eye   (as 
they  do  any  Objed,  removed  by  any  men- 
furable  Diftance,    how   great  tocver)   does 
confiderably  leffen   them,    fo  that  they  ap- 
pear like  lucid  Points.    Befides,   tho^  we  in 
this  Globe,  approach  nearer  them  fome  twen- 
ty four  Thoufand   Diameters  of  the  Earth, 
(or  188304C00  Miles,  .allowing  five  thou- 
iand  Feet   to   the   Mile)    one  time  of  the 
Year    than    another,    yet  their  Parallax  is 
fcarce  fcnfiblc,    if  any  at  all,   which  couM 
riot  be,    if  they  were  at  my  moderate  Di- 
flancc:   By   Mr.  Hugen^'s  Computation,    the 
Diftance  of  the  Sun  from  us,  is  to  the  Di- 
ftance  of  the  neareft  fix^a  Stars  from  us,  as 
i  to  27664,  that  is   (allowing  the  Diftance 
of  the  Sun  from  us  to  be  lacGO  Diameters 
of  the  Earth,  and  a  Diameter  to  be  of  7846 
Miles,    according  to   the   beft  Calculations} 
the  Diftance  of  the  neareft  fx^d  Star  from 
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us,  is  at  Icaft  24045209280C0  Miles,  which 
a  Cannon  Bullet  moving  with  the  Velocity 
it  has,    when    parted    from   the  Mufle  of 
the  Piece,    wou*d  fpend  almoft  fcven   hun- 
dred thoufand  Years  to  go  through.    Since 
then,  both  thefe  are  true,   that  they  (hine 
by  their  own  Lights  and  that  they  are  at 
i^ch  an  immenfe  Diflance  from  us,  it  is  plain, 
they  muft  be  Bodies  like  our   ^nn  ^  which 
wou*d  be  evident,    cou*d  they  be   brought 
near  us,    or  we  near  them,   for  it  is  only 
the  Diflance  that  creates  our  doubt.    Now 
this  being  true,  it  is  impofiible  they  fhou'd 
be  all  in  the  Surface  of  the  fame  Sphere^ 
fince  our  Sun  which  is  one  of  'em,   cannot 
be  reduc*d  to  this  Rule.     Befides,  their  dif- 
ferent Magnitudes,  fhew  that  they  are  at  as 
immenfe  Diftances  from  one  another,  as  the 
neareft  of  'em  is  from  us.    Let  us  but  ima- 
gine our  felves  remov'd  at  an  equal  Diflance 
from  the  Su^,  and  fix^d  Starsy   we  fhould 
then  certainly  perceive  no  difference  between 
them  J   for  as  to  all  the  Planet s^   that  we 
fee  now  attend  the  S»»,  we  fhou'd  not  have 
the  leafl  Glimpfe   of  them  ^    both  bccaufe 
their  Light  wou'd  be  too  weak  to  aflfed  us, 
and  becaufe  all  their  Orbs  wou'd  be  united, 
in    that  one  lucid   point  of  the   Sun.      In 
this  Station,  we  fhou'd  have  no  occafion  to 
imagine  jmy    Difference  between    one   Star 
and  another,  but  fhouM   certainly  conclude 
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both  Sifn  and  fix^J  Stars  of  the  fame  Na- 
ture *,  and  knowing  the  Nature  of  one,  we 
(hou'd  certainly  conclude  the  fame  of  all 
the  reft,  viz.  that  if  one  was  a  lucid  Globe 
of  liquid  Fire^  fo  wou*d  all  the  reft  be, 
and  that  they  were  at  immenfe  Diftances 
from  one  anothen  If  Mr.  Derham^s  Con- 
jefture,  about  the  appearing  and  difappearing 
Stars  (of  which  there  are  many  Inftances 
obferv'd  by  Aflronomers)  be  true,  to  wit, 
that  they  are  Planets^  belonging  to  fome 
of  the  neareft  fix'd  Stars  ^  which  become 
vifible,  when  they  are  in  that  part  of  their 
Orf;ity  next  to  our  Earthy  and  difappcar 
when  they  remove,  to  that  part  of  their 
Or^ir,  which  is  fartheft  from  us.  I  fay  were 
tills  conjecture  certain,  as  it  is  not  impro- 
bable, then  we  had  a  certain  confirmation 
of  the  modern  Theory  of  the  Celejiial  Bo- 
dies^ but  I  am  afraid  if  the  fix'd  Stars 
aftually  had  planet Sy  and  they  SateHits^  that 
?x  our  Diftance  we  couM  hardly  fee  either. 
Since*  then  there  are  feveral  probable  Argu- 
ments, (fome  of  which  I  hinted  before)  that 
they  have  Attendant  Vlanets^  and  no  pof- 
fible  one  to  evift  the  contrary,  we  may 
ipfely  conclude  that  the  fix^d  Stars  are  fo 
many  Situs  in  the  Center  of  a  Sjijiem  of 
Viaiiets  and  their  Satellits. 

§  XVill.   Befidos  thefe  already  mentioned, 
then*  is  another  Species  of  Heavenly  Bodies, 
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caird  Comets^  which  revolve  about  the  Sww  ^ 
in  very  Oblong  Elliptick  Orbits^  approaching 
to   Parabolick  Curves.    The  Times  of  their 
Veriodieal  Revolutions  arc   very  long,   fincc 
in  three  or  four  Thoufand  Years,  we  have 
not   pofitively    dctermin'd    the    Returns    of 
above  one  or  two  ^  however,    it's  certain, 
that  like  our  Planetij   they  do  move  in  a 
recurring  Orbit^  that  the  oun  is  in  one  of 
the  Foci  of  this  Orbit^  that  by  a  Ray  from 
the  Sun^  they  defcribe  equal  Area^s  in  equal 
Times,   that  the  fame  Laiv  of  Gravitation 
obtains  in  them,  which  does  in  the  Planets':^ 
that  their  Vefiodical  Times  are  certain  and 
invariable,  and  that  their  Motions  are  regu- 
lar, only  their  Courfe  in  their  Orbits  is  not 
detecmin'd  one  way,   but  indifferently  fome 
of  ^em  move  one  way,  others  another :  They 
are  alfo  about  the  fame  Bulk  with  the  Pla- 
ncts^  generally  fj^eaking  •,  and  like  them  arc 
.  compad:  folid  Bodies,    but  furrounded  with 
a  vaftly  large  thin   fluid,   intermixt    wi^h 
feveral    grofler  Particles,   and  compcfing  an 
irregular  unequally  difpos'd,  and  uncertain- 
ly  agitated  Mafs  ^   which   is  call'd  it's  At- 
moffhere^   whofe  Diameter^   is  ten  or  fifteen 
times  as  long  as  that  of  it's  Body.    Befidts 
which^    it  has  a   long  lucid   Train^   which  • 
is  rais-d   ip  ii*s  approach    to  the  S?/«,    by 
the  heat  thereof,    and  extends  Ibraetimes  10 
four  hiindred  Thoiifand  Miles  above  it's  Bo* 
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dy.  It  is  always  oppofite  to  the  Sun^  be- 
caufe  it  is  the  thinner  part  of  it*8  Atmofphere^ 
extremely  rarifyed  by  his  Rays^  and  fo 
rare  that  the  ^turs  may  be  teen  througlh 
it.  This  lail  accompanies  it  through  it's 
Courfe  over  all  the  Planetary  Regions^  en^ 
creating  in  it's  Approach  to  the  Sun^  and 
lei(ening  in  it's  Recels.  And  which  is  very 
obfervable,  as  the  Tails  decreafe,  the  i^f - 
fnofpbere  is  enlarged,  which  happens  in  their 
Kecefs  from  the  Sun^  and  as  the  ImIs  en- 
creafe,  the  Atmofpbere  leifens,  which  hap- 
pens in  their  Accefs  to  (he  Sun,  juft 
as  it  fliou'd  be  according  to  this  Tbeofy. 
Thefe  Comets  fometimes  come  fo  near  the 
Sun^  as  to  be  heated  to  fuch  a  Degree  that 
they  cannot  become  cool  again,  in  many 
Thoufands  of  Years.  Their  Tails  are  broa- 
der at  their  top^  than  near  the  Body  of  the 
Compt'^  becaufe  in  thefe  almoft  void  Spaces 
the  Vapoprs  are  more  and  more  rarifyed 
and  dilated :  And  by  this  perpetual  Rare- 
fadion  and  Dilation,  thefe  Vapours  of  the 
Tailf  of  Comets^  are  fpread  and  difpcrfed 
through  our  whole  Sjjiem :  And  fo  are  at- 
tradcd  by  the  Gravitation  of  the  ?lanets^ 
and  mi?t  with  their  Atmofpbere :  -  As  has 
been  formerly  fhown  •,  and  become  a  fup- 
ply  of  that  continual  decreafe  of  Fluids,  in 
the  Vlanets^  which  is  caufed  by  tho  conti- 
nual Confumption  on  Vegetation,    and  the 
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Putrifaaion  of  thcfe  Fluids.    And  as  among 
the  PlanetSj   they  are  the  leaft,   which  re- 
volve in  Icaft  Orbits  and  ncareft  the  Sttn: 
So  it's  not  unlikely  thefe  Comets^  which  in 
their  Aphelia^  come  neareft  the  Sun^  are  of 
the  leffer   fort :   That  by  their  dttraStons^ 
they  may  not    difturb   the  Sun  too  much. 
It    is   not  improbable,    that   fome   of  thefe 
Comets^   have  vifited   our  planetary  Regions 
oftner  than  once.    The  Comet  that  appeared 
in   1667,  and  that  in  i68a  had   both,   by 
computation,    pretty   near  the   fame  Orbit^ 
the  fame    jiphetia,    and    Perihelia^    and  the 
fame  Inclination  of  the  Plane^   of  their  Or- 
bits   to  the  Plane   of  the  Ecliptick:    And 
confequently,  it*s  not  improbable,  that  they 
were  both  one  and  the  fame  Comet.    And 
therefore  the  time  6f  it*s  Revolution,  is  about 
75  Years.    The  reft  of  the  Comets^  take  up 
a    longer    time,    in  their  Revolutions^   and 
afcend  higher  from  our  Syfiem.     Befides  the 
Comets   by  reafon   of  their    great  Number, 
the  great  diftance  of  their  Aphelia^  from  the 
Sun^   and  confequently  their  long  flay  and 
flow  Motion  in  thcfe  Aphelia^  muft  difturb 
one  another,   by  their  mutual  Gravitations: 
And  therefore  their  Eccentricities^   and   the 
times  of  their  Revolutions,    muft  fometimes 
be  encreafed  and  fometimes   ieiTened  :    And 
confequently,   it  is  not  to  be  expeded  they 
fhou'd  conftantly  return  in  the  fame  Orbits^ 
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and   in  the  fame  Petiodkal  times  exafily : 
It's  enough,  the  changes  be  not  greater  than 
may   be  expefted    from  fuch   Caufes  ^    and 
from  hence  we  may  obfervc,  the  reafon  why 
the  Comets  are   not  contain^  in  the  Zodiac^ 
as  the  Planets  are  :  But  direft  their  Courfes 
diiierently,  on  all  Hands,  and  through  all 
the  Regions  of  the  Heavens-^  and  that  is, 
that  in  their  ApheHa^  where  they  move  the 
floweft,    they   may  be  at  the  greateft  di- 
ilances  from  one  another :    And  fo  ottraH 
and  difturb  one  another  the  lead  that  may 
be.    The  Comet  that  appeared  in  i68c\  apr 
proHched  the  Sim  nearer  than  a  fixth  parr 
of  his  Diameter^  and  by  reafon  of  that  C?- 
mets  great  Velocity^    at  fo   near  a  diftance, 
and  the  famewhat  Denfity  of  the  Sun^s  At^ 
moffhere.    It  muft  have  fuffered  fome  refi- 
ftance  to  ii*s  Motion  thereby,  and  fo  nmft 
hive  been  fomewhat  retarded,  and  muft  have 
approached    fomewhat   nearer    the   5fm,    fo 
that  in  every  Revolution,  approaching  near- 
er  and   nearer  the   S1/71,    this   Comet  mud 
at  laft  drop  into  the  Sim's  Body  •,   as  alfa 
thi«;  Comet  may  in  his  Afhelkum^  where  he 
moves  the  floweft,   be  retarded  by  the  At^ 
'  traBlon   of  other  Cornets  ^    and   thereby  in 
his    rerurn,    be  fwallow'd    up    of  the  S?m. 
After  the  fame  manner,  thejXxVS^rj,  which 
by  little  and  little  expire  in  Light  and  Va- 
ppurs  and  fo  are  extinguift^ed,    may  be  re-? 
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kindled  by  Comets  falling  into  them,  and 
being  recruited  by  this  new  Fcwel  be  ac- 
counted nef»  Stars.  If  they  be  not  Planets^ 
acCorapanyiog  the  neareft  fx^J  Stars  y  a$ 
Mr.  Derham  conjedures. 

§  XIX.  Thus  I  have  given  a  (hort  View 
of  this  Syjl^m  of  things,  as  it  is  at  prefcnt, 
aixl  I  am  of  Opinion  it  is  nearer  the  Truth 
than  the  antUnt  Theories,  And  now  let 
any  one  ferioufly  refleft  upon  the  Vafinefs^ 
Magnificence^  Beauty^  Order^  and  Sjmniettf 
of  this  Scheme^  and  try  if  he  can  think  it 
the  EfFed  of  Chance,  or^  if  he  can  fo  nmch 
as  doubt,  that  fome  infinitely  wife  and  pow- 
erful ArcbiteS  has  rear'd  this  noble  Fa^ 
brick.  But  to  drive  the  Argument  farther, 
let  us  enquire  a  little  into  the  particular 
and  obvious  Dejigns  and  Contrivances  of  this 
Divine  Arcbite8ure.  And  i .  It  is  plain  from 
what  has  been  (hewn,  that  the  universal 
Principle  of  AttraSion  or  Gravitation  obtains 
in  all  the  Great  Bodies  of  this  Univerfe  -^  and 
that  the  Motions  of  all  the  Planets^  their  Sa- 
tellits  and  the  Comets^  are  govern'd  by  one 
Condition  thereof,  vi^.  that  the  Force  there- 
of at  different  diftances  from  the  Center  of 
Attradion,  is  reciprocally  as  the  Squares  of 
thefe  Diftances.  Now  is  it  at  all  probable 
that  fo  univerfal  a  Laxp^  fo  powerful  a 
Principle^  and  fo  conftanr  a  Rule  fliou'd  be 
owing  to  Chance?.  If  one  with  xccco  Dice, 
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fliou*d  throw  5000  Sizes,  once  or  twice,  or 
even    1000  Sizes  once  and  again,  we  might 
pOiTibl)'   fay  he  did  it  by  Chance^    but  if 
with  an  almoft  infinite  Number  of  Dice,  he 
fhou'd   always    without    failing   throw    the 
fame  fide   in  *eni   all,    we   (hou'd  certainly 
Conclude,    he  either  did  it  by  Jrt  and  Cdn^ 
irivance^   or   that  thefe  Dice  cou'd  turn  up 
bn  no  other  fide.    Now  I  have  demonfira- 
ted  that  Gravitation  is  not  ejjential  to  Mat- 
ter, and  fo  it  might  have  been  without  itj 
and  yet  all  the  Bodies  of  the  Uniyerfe,  fo 
far  as  we  can  difcover,   are  cndowM   with 
this  Principle -5   and  obfervc  this  one  Con- 
dition of  it,    and  therefore,  both  were  de- 
fign'd   by  him   who   laid   the   Foundations 
of  the  World.     2.  It  is  worth  our  ObfCT- 
ligation    to   take   Notice,    how  conftant  and 
beautiful  a  Proportion,    the  Times  of  the 
Rex^olutions  of  all    the    Planetf^   and   their 
^atellits^  keep  to .  their  middle  Dijlances  -^  for 
univerfally,    in  all  the    Revolutions  of  the 
Vlanets   about  the   Siiri^    and  of  the  fecon'- 
clary  .Vlanets  about  the  primary    ones,     the 
periodical  Times  is  in   a  Sefquialter  Propor- 
tion to  the  middle  Di/fances-^   or  the  Cul^es 
of  the   niiddle   Diftances,    from   the  Center 
of  their  Motion?,   are  in  all  of  them  (Pla- 
nets  and   Satellits^    as  the  Squares   of   the 
periodical  Revohttioiu.      f?.    Ail  the   Planet sf 
and  Comets  bv  Ravs  from  the  ^un^  and  alt 
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the  SatellitSj  by  Rays  from  their  primary 
Planets^  defcribe  equal  Area^s  in  equal  Times, 
i.  e.  the  Ara^^  defcrib'd,  are  aWays  prO" 
portional  to  the  Times  pretty  nearly.  So 
that  when  they  approach  to  the  Center  of 
their  Motion,  they  move  fafter,  and  when 
they  recede  from  it,  flower  ^  fo  as  to  com- 
penfat  their  neamefs,  by  their  Swiftnefs,  and 
their  Diflance  by  their  Slownefs:  Always 
making  up  equal  Area\  in  equal  Times. 
Thefe  two  fo  univerfal^  and  fo  regular  Af- 
fedions,  of  the  Motions  of  the  CeUjlial  Bo- 
dies, are  not  only  difcoverable  by  Obferva- 
tion,  but  are  the  neceflary  Effect,  of  the 
Law  of  Gravitation,  juft  fiow  mentioned 
to  be  the  principle  of  the  Heavenly  Mo^ 
tions.  Can  any  Body  now,  who  confiders 
how  many  things  are  concurrmg  to,  and  de« 
pending  upon  thefe  beautiful  Proportions^  and 
regular  £fFed$,  fo  much  as  once  queflion 
whether  they  are  the  Produft  of  infinite 
Wifdom?  Certainly  nothing  lefs  cou'd  be 
fufficient,  to  make  the  Computation^  adjufi: 
the  Forces^  and  determine  the  Vowers^  ne- 
ceflary towards  the  Produftion,  of  fuch  ex- 
aft  and  regular  EffeSs.  4.  All  the  Vlanets 
are  fo  wifely  fituated,  in  r^fped  of  the  ^un^ 
that  the  denfer  Vianet^  is  ftill  neareft  him, 
and  the  lefs  Denfe,  is  fartheft  remov'd  from 
him  -^  and  the  lead  Denfe  of  all,  is  the 
mod  remote,-    Now  can  any  Body  ^hink  this 
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was  fo  ordered  without  T)ejign  ?  No  cer- 
tiinly,  it  is  fo  obvious  no  6ody  can  mifs 
of  it  •,  for  it  is  plain  the  more  Denfe  Mat- 
ter requires  a  greater  Degree  of  Heat,  to  fit 
it  for  natural  Produftions-,  and  the  lefs  Denfe, 
needs  only  a  lelTer  Degree  of  Heat,  for  the  fame 
End.  And  confequently,  their  Diftances 
were  adjufted  for  this  very  Reafon  ^  and  this 
by  the  by,  is  a  Prefuihption  for  the  Via- 
nets  being  inhabited,  fince  according  to  their 
Denfities,  they  are  fitted  with  Degrees  of 
Heat  neceflary  for  natural  Produflions :  Now 
this  Adjuftment  and  thefe  natural  Produftions 
were  ufelefs,  if  there  were  no  Creatures  to 
enjoy  the  Benefit  of  'em  -^  and  wc  all  know 
Nature  has  done  nothitig  in  vain.  And 
therefore  fince  thefe  Accommodations  are  pro- 
vided for  living  Creatures,  there  are  fuch 
probably  to  enjoy  'eir.  5.  The  Velocity  of 
the  Via  nets  Motions,  is  fo  at^ju'Vjd  in  re- 
fped  of  the  S70/,  and  the  Velocity  of  the 
Satellits^  in  refpeft  of  their  primary  Vianet s^ 
that  the  Vianet  which  is  ne.re^t  the  S«i/, 
moves  faftcft,  and  thofe  more  remote,  lefs 
falK  and  the  fartheft,  (loweft  of  ail.  And 
fo  in  the  Hatellits  -^  the  neareft  to  the  pri- 
mary  Vlanets^  moves  quickeft^  and  the  re- 
inotcft,  flowefl".  For  fince  the  Centripetal 
JbV)rces\  are  reciprocally^  as  the  Squares  of 
the  D/Jlances  from  the  Center,  and  the  Ce- 
lerities 
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lertties  in  that  cafci    reciprocally,    as  the 
Square  Rbots  of  the  Diftances  from  the  Cen- 
ter;   ind  fince  the  fquare  Root  pf  the  re- 
moter Diftance  is  greater^  than  the  fquare 
Root  of  the  nearerj   therefore  th6  Velocity 
of  the  nearer,   is  greater  than  that  of  the 
iremoter.    Now  this  is  a  wife  Cbntrivance  of 
the  Author  of  Nature  5   for  fince  the  nearer 
Vianet  enjoys  more  of  the  Heat  of  the  Surt^ 
than  the  remoter,  it  was  fit  the  Viciifitudcs 
of  the  Seafons,  (houM  be  quicker^  that  an- 
fwering  beft  the  Ends  of  natural  Produdions; 
for  fince  their  Diftances  are  leaft^  and  their 
Velocities  greateft,  that  are  next  the  Snii, 
their   Periods   milft  be   ftiorteft  5   and  fincci 
they  all  move  about  their  Jxes^   moft^   if 
not  all  of  them,  making  thereby  fome  An^ 
gle  or  other  with  the   Plane  of  their  Or- 
bit^  they  muft  admit  of  variety  of  Seafons ) 
and  where  the  Heat  is  greateft,   there  for 
the  conveniency   of  natural   Production,   it 
was  necelTary  the  Seafons  (hou'd  be  (hotteftj 
where  the  Heat  is-leaft,   there  the  Seafons 
fliou'd  be   longeft:    Now  all  thefe  EfFefts 
are  taken  care  of  by  this  adjufting  of  the 
Velocity   to    the    Diftance.      And   what   h 
here  faid  of  the  Seafons  in  refped  of  the 
Planets^   may  be  underftood  of  the  Satellits^ 
Influences,  from  their  primary  Planets -^    for 
whatever  Effedg  the  primary  Planets  produce 
tfee  Secondary  ones,   it  is  doubtlcfs  ftioft 
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convenient,  the  VicifTitudes  thereof  (hou'd 
be  quickeft,  in  the  neareft,  and  flowed  in 
the  remoteil  Sdtellits.  And  this,  as  well 
as  the  former,  is  a  (hrew'd  PrefumptioD  of 
the  Planets  being  inhabited  -,  for  all  this 
beautiful  Contrivance  is  loft,  if  there  be  no 
Inhabitant  in  the  Celejlial  Bodies  to  enjoy 
the  Benefit  of  it.  6.  All  the  planets^  de- 
fcribe  about  the  Sun  in  one  of  thdr  Foci^ 
Elliptic k  Orbits  of  one  Species  or  another  ^ 
and  all  the  SateUits  defer ibe  about  their  fri- 
tnary  Planets  in  one  of  their  Foci^  BUiptick 
Orbits  alfb^  and  the  Planes  of  all  the  Or- 
bits do  very  nearly  coincide  with  one  ano-> 
thcr,  and  with  the  Plane  of  the  Ecliptick. 
That  the  Planets  defcribe  ElHptick  Orbits 
about  the  Sun^  there  is  no  manner  of  doubt 
now  among  Aftronomers.  And  tho*  they  fay, 
that  the  Orbits  of  the  SateUits  are  not  ex- 
adly  Elliptical^  yet  that  is  from  neceffary 
Caufes,  and  is  not  owing  to  Chance,  but 
to  the  already  eftablifli^  Laws  of  the  Uni- 
vcrfe^  yet  i\\\\  their  Orbits  are  nearer  £/- 
lipfes  tlian  any  other  Geometrical  Curves^  and 
may  be  reduc'd  to  thcfe  ^  and  that  the  Planes 
of  the  Orbits  of  the  Planets  coincide  with 
the  Plane  of  the  Ecliptick^  and  with  one 
.another  nearly,  is  matter  of  Obfervation. 
Now  is  it  iiDaginable,  this  beautiful  and 
conflant  Order  of  thcfe  three  things,  of 
Elliptic k   Orbits^   rlie   Situation  of   the  Sur^ 
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in  the  one  of  the  Foci^  and  the  Coinci- 
dence of  the  Planes,  of  the  Oriiu^  with 
that  of  the  Eclipticky  couM  have  been  the 
EffeS  of  Chance  and  Cafualty  ?  Or  that  it 
was  without  DeGgn  or  Counfel?  No  cer- 
tainly, for  the  Advantages  thereby  arifiag 
to  our  Earth  in  particuiar,  are  evident;  for 
thereby,  the  colder  and  more  Northern  Pla- 
ces of  our  Globe,  are  brought  fome  hun- 
dreds of  thoufand  Miles,  nearer  the  Sun  in 
Winter  than  in  Summer  j  which  cannot 
but  be  of  fome  fmall  ufe  to  thofe  Places,  that 
by  the  natural  Courfe  of  the  Earth,  arc  de- 
priv'd  of  the  benign  Influence  of  the  Sun  at 
that  Seafon.  Now  this  Benefit  wou'd  be 
conftant  if  the  Place  of  the  Perikelium  did 
not  change ;  but  flnce  that  is  not  conlfaut, 
the  other  is  not  durable,  but  temporary- 
But  this  change  is  not  now  to  be  taken 
notice  of,  fince  it  is  a  Qiieftion  if  thefc 
Irregularities  were  any  part  of  the  firft  Con- 
trivance of  this  Univcrfc.  Now  tho'  in  the 
reil  of  the  PlanetSy  the  Situation  of  their 
■  Verlhelia,  is  not  the  fame  ;  yet  nothing  is 
to  be  concluded  from  thence,  againft  this 
Argument,  fince  we  know  not  the  Nature 
of  their  Inhabitants,  nor  of  their  natural 
Produdions :  But  this  we  ffiay  conclude, 
6nce  it  is  of  notable  Ufe  to  one  of  the  ' 
Plartits^    ic  cannot  be  amifs  to  any  of  'em^ 

IJbey  agreeing  in   moft  things :    But   what- 


I 


•P— •? 


S28  ^i)noCbp]^tcai  itetncipieis 

ever  be   the   Defign  thereof,    yet  the  con- 
ftant  Order  "  of  thefe  things  are  a  fufficicnt 
Proof  that   they  were  not  Gafaal,  but  the 
Work  of  infinite  Wifdom.    7.  The  Si/n,  all 
the   tlanets^   and   their   Satellits^  fo   far  as 
we  have  had  occafion  to  know,  move  about 
their  own  Axes^   the  Axe  of  this  RoCatiou 
•is    always  parallel  to   itfelf,    and  they  re- 
volve all  one  way  from  Weft  to  Eaft,  and 
that  in  Planes,  almoft  coincident  with  one 
another,   and  that  of  the  Ecliptick.    As  to 
the  Rotation   about  their   own  Axe^    it   is 
matter  of  Obfervation  in  the  Sun^  the  Earthy 
Mars,   Jupiter,   Venm,   the  Moon^  and  it  is 
very  probable  in  the  other  two  ^  and  as  to 
the  Paral/elifm   of  the   Axe  of  their  Rota- 
tion,   it  is  demonftrable  d  priori^  as  I  have 
formerly  ihewn,  and  wou*d  be  nicely  exaft, 
if  the  fame  were  not  difturb'd  by  fome  col- 
lateral Caufes  •,    as  alfo  the  Coincidence  of 
the  Planes  of  this  Rotation,  with  one  ano- 
ther,  and  with  the  Plane  of  the  EcUptick^ 
is  fo  very  near  the  Truth,    that   the  fmall 
Difference    from  ir,    is  not   to  be  regarded. 
Now  can  thefe  conftant  and  regular  Effeds 
be  afcrib*d  to  any  thing,  but  an  over-ruling 
Providence?    Can   Jumbie,    and    Confufioa 
produce   r^ukr  and   invariable   Effefts?    It 
is  altogether   impoflibk,   and  therefore,   no- 
thing  but   the   Author   of  Light,    and  Or- 
der,   and  Beauty,  cou'd  have  brought  about 
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fo  udiform,  and  Tuch  conftant  Effefls.  Far- 
ther, let  us  now  coniider,  that  all  thefe 
beautiful  and  comely  proportions^  all  thefe 
conftant  and  immutable  Efe&s,  all  thefe 
uniform  and  regular  Appearances ,  which 
agree,  not  to  a  few  things,  or  in  ferae  par- 
ticulars, but  in  moft  of  them,  to  all  the 
Flanets^  to  all  their  Satellits^  to  the  S»n, 
and  the  Mosn,  and  the  Comets^  and  in  a 
Word,  to  every  thing  in  this  our  Syftem^ 
■^ight  have  been  varied,  fcveral  and  diverfe 
Ways ;  and  yet  none  of  em  wou'd  have  fitted  fo 
welJ,to  the  prefent  ftate  of  things,and  the  uni- 
vetfal  Benefit  of  the  whole  Syfiem,  as  thefe 
already  fettled.  Thus  there  might  have  been 
an  infinity  of  different,  poflible  Laws  of  Gra- 
vitatiottj  yet  none  of  them  wou'd  have  fit- 
ted our  prefent  Circumftances,  fo  well  as 
the  Reciprocal  Duplicat.  There  are  innu- 
merable proportions^  befides  the  Sefquialtety 
'  ^  none  of  *em  had  fuited  us  fo  well,  be* 
lafe  this  is  the  Effeift  of  the  Law  of  Gra- 
itation,  and  on  thefe  two,  all  the  fubfe- 
quent  Advantages  from  the  prefent  eftablilh'd 
Motions  of  the  Planets  depending,  any  other 
different  from  thefe  wou'd  have  depriv'd  us 
of  thofe  Advantages.  The  various  poflible 
Diftances  of  the  Planets  from  the  Sun,  the 
podible  Times  of  their  Revolutions,  ilieic 
puflible  Celerities,  the  poflible  figures  of 
'leir  QrbitSy  and  of  the  Inclinations  of  their 
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Planes  to  one  another,  and  to  the  Plane 
6{  the  Eclipticky  their  pofiible  Denfities  and 
.£ii/i|^x,  and  the  poflible  Changes  of  their  nul- 
oy  other  AffeSions^  are  in  number  iniimte.^ 
and  yet  I  have  Ihewn  that  mod  of  tbefe 
as  they  are  at  prefent,  bring  very  confi- 
derable  Advantages  with  them,  to  the  ^ 
fiem  in  general,  which  confequently  woU'd 
be  }oft,  were  they  difpos'd  after  another 
inanner.  Add  to  thefe,  that  all  thefe  Af-- 
feftioDs  of  the  Hedven^  Bpditf^  might  baye 
been  in  no  regular  Order,  nor  coi^nt  Pi»- 
portion,  at  all,  and  confequently  the  po^ 
tile  Varieties  of  the  Celeftial  Bodies  might 
Jiave  been  incite  among  themfelves,  and  dif- 
ferent fro;n  thbft .now  mentioned.  But  fee- 
ing every  thing  is.  adjufted  by  Humb^r^  Weighty 
and  Meafure^  feeing  they  obfetve  Order  and 
frapprtion,  and  that  every  one  of  -era  is 
jdilpos'd  in  the  fitteft  Order ^  the  prefent 
flatjc  of  things  will  admit,  fince  both  the 
whole  and  thtf  fevetal  Parts  of  the  Eefe^ 
fiial  Fahick^  is  both  very  good,  ufeful,  and 
convenient,  who  that  confiders  all  thefe  things, 
dares  fo  much  as  doubt  whetheir  he  who 
did  all  thefe  things  lives  and  reign f  fbr 
lever  and  ever?  Or  who  can  fort^ear  to  ad- 
mire and  adore  him,  who  weigh  d  the  Moun-- 
tains  in  Scales^  and  the  Hills  in  a  Balance^ 
who  firetWd  the  Heavens  like  a  Curtain,  and 
held  the  Earth  in  his  Hkc^Sj^  wbofe  right 
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bandy  and  flrong  Arm  does  wonderful  things 
'  i^' finding  out. 
§  XX.  Having  now  conficlered,  foiue  of 
le  more  general  AfFedions,  of  the  Heaven- 
if  Bodies,  and  of  their  Motions,  and  (hewn 
fome  of  the  Advantages,  arifing  from  their 
prefent  Order  and  Difpoiition.  I  come  now 
to  confider  the  Celcjlial  Bodies  a  Jittic  more 
particularly,  and  firft  as  to  the  fix'd  Stars, 
can  any  thing  beget  a  greater  idea  of  the 
Univerfe,  or  of  it's  Creator,  than  that  pra- 
digioui  number  of  glorious  Bodies,  like  our 
Sun,  rang'd  all  up  and  down  the  immenfe 
Vajiy  and  remov'd  at  Diflances  from  one 
another  anfwerable  to  their  Diftance  from 
us  ?  This,  ttot  only  their  different  affpa- 
rent  Magnitudes,  but  likewife  the  number 
of  thofe  of  the  firft,  and  fecond  Rate,  does 
evince.  For  upon  the  Suppofition,  that  eve- 
ry fix*d  Star,  is  like  our  Sun,  and  governs 
in  a  Portion  of  Mundan  /pace,  equal  to  our 
Syjiem,  then  there  muft  be  only  as  many 
fix'd  Stars  of  the  firft  Magnitude,  as  there 
ate  Syfiems  that  can  iland  round  purs  ^  but 
fhere  are  but  about  twelve  or  \.h\ttQenSpbereSy 
that  can  Aand  round  a  middle  one,  equal 
to  *em  5  and  fo  many  are  the  Stars  of  the 
firft  Magnitude.  Again,  if  we  exaipins  how 
many  Spheres  can  ftand  round  this  firft 
Hange  of  Spheres  we  will  find  tlieir  num- 
jKtwixC:  forty  eight  and  fifty  two,  and 
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(o  wc  find  the  number  of  the  Scars  of  the 
fccond  Magnitude.  As  for  the  feveral  other 
Magnitudes,  it  is  not  altogether  polTible  to 
determine  their  number,  becaufe  they  ara. 
not  fo  diftinguifliabie  from  thofe  of  the 
other  Magnitudes,  as  the  firft  and  fecond 
are.  Befides,  I  do  not  plead  here  for  Ac- 
curacy, but  only  for  things  being  nearly  fo  j 
for,  I  do  not  think  that  the  Jix'J  Stars, 
are  cither  all  of  the  fame  real  Magnitude, 
or  that  their  Sj/Jiems,  are  all  of  the  fame 
Dlmenfions:  Thefe  things  being  nearer  any 
regular  Proportion,  than  they  are  to  Irre- 
guhrity,  is  fuflicient  for  my  Purpofe-,  for 
it  is  impofilble  for  any  Body,  ferioufly  to 
confider  in  his  Mind,  or  view  with  his  Eyes, 
"what  is  certain  about  thefe  glorious  Bodies, 
to  hinder  hirafelf  from  being  raviOi'd  with 
the  Power  and  Wifdoro  of  the  Greac  Go4 
of  Heaven    and  Earth. 

§  XXI.  How  beautiful  and  elonous  a 
Body  is  the  Sun^  and  of  what  abfolutc  Ne- 
ceflity  to  the  Being  of  all  AnimaU  and  Ve^ 
getakks  I  As  to  Vegetables^  it  is  beyond 
all  doubt,  that  without  him  they  cou'd 
never  rife  above  the  Ground  ^  for  it  is  his 
Heat  alone,  that  rarjfies  the  fizy  vegetable 
Juices  about  iheir  tender  Roots,  and  makes 
them  force  their  way,  to  difplay  all  the 
Foldings  of  the  flender  Seed,  and  thereby 
^0  augment  their  Parts  •,  juft  as  we  find  hi? 
Heat, 
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Heat,  raifes  the  Liquor  in  the  Thermome- 
trieal  Tubes,  and  drives  them  through  all 
it's  winding  Branches ,  and  tho*  perhaps 
Animals^  might  make  a  forry  Shift  (fup- 
pofitig  Food  gou'd  be  fupply^d  'cm  without 
his  Influence)  in  a  perpetual  State  of  Dark- 
nefs,  yet  it  wou'd  be  a  very  miferable  fort 
of  Life,  and  cou'd  be  of  no  long  continu- 
ance ^  for  we  know,  how  necefiary  the  Sun 
is  to  purify  our  Air,  and  to  exhale  the 
nojtiom  Dews,  and  the  baleful  Vapours  of 
the  Night;  we  feel  a  fenfible  Joy  in  his 
Light,  and  Heaviuefs  in  his  Abfence  ;  foul' 
Weather,  and  a  cloudy  Day,  is  a  Difeafc 
alone,  and  he  who  understands  the  Animal 
Oeco7wmy^  knows  the  Reafons,  and  the  Me- 
cbanical  NeceiTuy  of  all  thefe  things.  One 
thing  ev'ry  Body  knows,  viK.  that  by  the 
Heat  of  the  Sm»,  and  the  Adion  of  his 
Rays,  the  Circulation  is  promoted  and  that 
infinite  Number  of  the  excretory  Dutls  of 
Perfpiration,  plac'd  along  all  the  fuperficial 
Parts  of  the  Body  are  open'd,  and  enkrg'd, 
and  fo  thofe  Exhalations,  which  Nature 
has  defign'd  fliou'd  be  carry'd  out  of  tite 
Body,  are  more  freely  and  plentifully  de- 
riv'd;  which  muft  needs  give  a  greater  Free- 
dom to  the  Blood  and  Spirits,  the  contra- 
ry of  all  which,  happens  in  the  Abfence  of 
this  Benign  Star.  But  of  this  more  after- 
li%    being  firiLitcd    immcyeabie  in 
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the  Cemer  of  our  ^yfteniy  no  Body  will 
has  been  at  the  pains  to  confider  the  Maf> 
ter,  1  believe  doubts  now,  for  not  to  medJ 
tion  at  prefent  the  Controverfy  about  tf 
Parallax  of  feme  of  the  fix*d  Stars,  whu 
Mr.  flamfied  has  obferv'd,  and  whereby  I 
pretends  to  demonftraie  the  Motion  of  tl  _ 
Earth,  and  confequently  the  Stabiiity  of  the 
6»R  \  there  are  fome  other  Arguments  that 
■will  have  fuSicient  Weight  to  fettle  tl 
Matter  among  thoughtful  Men.  For  i. 
is  altogether  impo(nble  to  account  for  tfi 
Appearances  of  the  Planets^  their  Sateliit^^ 
and  of  the  fix^d  Stars,  in  any  tolerable  mai 
xjer,  withont  admitting  the  Motion  of  ti 
Earth.  2.  It  is  likewife  impofTible  to  a6& 
count  for  the  Motions  of  the  Cornets^  up- 
on any  other  Suppofition.  And  3.  that  Ana- 
logy of  the  Periodical  Tiroes,  to  the  md' 
His  BifianceSj  which  is  the  necelTary  G>ilr 
fequence  of  the  eftablifh'd  Law  of  Gravitft* 
tion,  does  demonftrate  the  Earth's  Motion 
d  priori  ^  fo  that  unlefs  we  wou'd  fubvett 
the  whole  Syftem  of  AJlrtnottiy,  and  difprove 
the  Caufcs  of  all  the  Celeftial  Motions,  wl ' 
fhall  never  be  able  to  prove  the  Stabilitj 
of  the  Earth.  For  if  the  Celeftial  Bodi( 
attract  one  another  in  a  duplicate  Proportion 
reciprocally^  to  their  Diftances  from  the  Cen- 
ter of  their  Revolutions,  then  the  Earth  (ar  ' 
not  the  Swn)  moves-  Add  to  all  ihefe,  thi 
th. 


there  is  no  tolerable  Objedion  againft  the 
Earth's  Motion,  but  has  had  a  full  Anfwer, 
and  a  plain  Solution.  How  what  an  In- 
ftance  of  Wifdom  and  Contrivance  is  this, 
in  placing  that  Fountain  of  L%ht  and  Life, 
in  the  Center  of  his  %ijiem.  How  unart- 
iul  WQu'd  it  have  been,  to  have  fet  hitn 
in  a  Corner,  when  he  was  to  have  giv'n 
Light  and  Warmth  to  all  the  Bodies  round 
iiim  •,  befides,  to  the  confervation  of  any 
fuch  Suppolition  (fuch  as  the  Tjcbomck  or 
ttolmniack)  there  are  requir'd  fo  many  dif- 
ferent Laws  of  Gravitation,  that  any  rea- , 
fonable  Perfon  by  inquiring  into  them,  wou'd 
eafily  difcover,  that  whatfoever  was  Mat- 
ter of  Faft,  yet  this  Fofiiion  of  ours  was 
the  mod  limple  and  ea(y,  and  looked  woft 
like  the  Effefts  of  Wifdom  and  DeGgn:  For 
here  one  fiugle  Law,  accounts  for  all  the 
various  Motions  and  Appearances  of  the  Ce- 
hfiial  BGdigs.  Thus  then  this  great  and 
glorious  Body  is  hx'd,  like  a  powerful  and 
*  kindly  Monarch  on  his  Throne,  diftribu- 
ting  Light,  Warmth,  and  Life  in  plenti- 
ful Effufion,  to  all  his  furrounding  VaJJalg^ 
and  that  fo  equally,  that  the  nearefl  have 
not  too  much,  nor  the  reniotefl  too  little, 
'^hefe  are  fuch  great,  fuch  wife  Ends,  as 
clearly  fpeak  the  Omnipotence  and  Omtiifci- 
ence  of  their  Author.  Moreover,  let  us  con- 
with  how  much  Artfuincfs  his  Bulk 
and 
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and  Situation,  in  refpeft  of  the  FUriets^  1 
contriv'd,  to  have  juft  Quantity  enough 
Matter  to  draw  round  him  thefe  Maify 
dies,  and  their  Satelliu,  fo  various  in  thi 
Bulks  and  Diftances  from  him  •,  and  tl 
in  regular  and  uniform  Orbits.  How  exai 
ly  his  Body  is  rounded,  how  fully  it  \ 
been  faturated  with  the  Fluid  of  Light, 
be  able  to  laft  fo  many  Years  without  an] 
fenfibit  Diminution,  tho*  there  are  conftan 
Emanations  thereof  upon  his  Attendents.  Kg' 
for  his  Rotation  about  his  own  Axe^  it  is 
no  doubt  likewife,  for  wife  Ends  and  Pur- 
pofes,  perhaps  it  may  be  for  the  better  pror 
pagating,  and  emitting  this  Fluid  of  Light, 
through  the  Planetary  Regions,  or  for  heir 
ping  forward  the  Revolutions  of  the  Plat- 
nets   in  their  Orbits  round  about  him. 

§  XXII.  We  can  no  otherwife  gatheri 
the  ufefulnefs  of  the  fecondary  PUnets,  tOp 
their  primary  ones,  but  by  fuppofing  the 
reft  may  reap  refpeElively,  fome  thing  anar 
logons^  to  the  Benefits  we  of  the  Earth,  re-» 
ceives  from  our  Moon,  which  are  i.  The:* 
fupplying  of  the  Sim  in  the  Night  tim^- 
for  at  leafl:  three  fourths  of  the  Year.  Nowj 
how  comfortable  and  delightful  a  thing  this 
is,  Travellsrs  and  Voyagers  can  beft  tell, 
Curiofity^  Ambnion^  and  Luxury,  if  not  forae- 
tinies  yece(Jiiy,  have  now  made  it  unavoid- 
able, that  fome  part  of  Mankind  ihou'd  be 
travel- 


^ 


of  3acltg|[0tt.  237 

travelling  by  Land  or  Sea,  in  the  Night 
Seafons  j  how  pleafant  then,  and  joyful  a 
thing,  is  it  to  have  a  Light  held  us  forth 
from  Heaven^  not  only  to  guide  our  Srep?, 
but  to  direft  us  in  our  Courfe,  and  to  point 
out  to  us,  how  our  time  wears  out  ?  For 
a  very  little  Experience,  makes  us  reap  both 
thefe  laft  Advantages  from  the  Prefence  and 
Motion  of  the  Moon.  2.  She  raifes  our 
Tides,  twice  in  twetiry  four  Hours,  which 
how  abfolutely  ncceffary  that  is  toward  the 
fubfiftance  of  Animals  and  Vegetables,  we 
(hall  now  (hew.  Every  Body  knows  that 
a  Lake  or  Loch,  that  has  no  freQi  Water 
running  into  it,  will  by  the  heat  of  a  few 
Months,  and  it's  Stagnation,  turn  into  a 
ftinking  rotten  Puddle,  fending  forth  nau- 
feous  and  poyfonous  Steams  ^  for  tho'  I  do 
not  think,  the  conftituent  Paxticles  of  Wa^ 
ter  themfelvcs,  are  alter'd  by  this  Stagna- 
tion, yet  no  Water  is  abfolutely  pure,  but 
contains  a  greater  Quantity  of  FJelhy,  Bo- 
ny, Earthy,  Salin,  Metallick,  and  Vegeta- 
ble Particles,  than  of  pure  Element-^  and  it 
is  upon  thefe,  the  heat  operates,  by  diC- 
folving  their  Union,  and  combining  them 
in  new  Forms,  and  feparating  thefe  Salin, 
Sulphurous,  and  other  noxious  Particles  which 
produce  this  Effed.  Now  tho*  there  be  ma- 
ny thoufands  of  frefh  Water  Rivers,  dnily 
aning  into  the  Sea^  yet  they  arc  very 
^  incon- 
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inconfiderable  in  refpeft  of  the  vajl  Ocean  of 
Sait  Water,  and  wou*d  by  no  means  hin- 
der  it*s  Stagnation^  and  conlequently  it's  Cor- 
ruption and  Stinking^  But  admit  the  Ocean 
once  ftagnated,  atid  then  the  ftrft  Efieft 
wou'd  be,  that  all  the  Places  toward  die 
Shores,  wou'd  be  firft  wrought  upon  by 
the  Aftion  of  the  Su%  and  tumM  to  a 
Memphitii^  and  then  by  Degrees  it  wouM  get 
farther,  till  the  whole  were  become  mote 
haneful  and  pcyfonous  than  the  Lake  of  &- 
Jam  and  Gomorrah  ^  whereby  the  Fijbcs 
wouM  be  firft  deftroy'd,  and  by  the  nox- 
ious  Steams  thence  ariling,  afterwards  the 
flants  and  Animals'^  whereas  by  this  A&ion 
of  the  Moon^  the  Waters  are  lifted  up  in  ' 
a  heap,  as  it  were,  and  then  let  fall  again ; 
whereby  the  Waters  near  the  Shores,  ate 
conftantly  fecur*d  from  Stagnation  and  Cor- 
tuption,  and  the  beginning  Malady  ftifled 
This  perpetual  Change  of  new  Water  on  the 
Shores,  keeping  any  one  Portion  thereof^  too 
fhort  a  time,  exposed  to  the  heat  of  the 
Sun^  to  have  it's  mixture  corrupted*  No^ 
what  a  noble  Contrivance  have  we  here  1 
by  appointing  an  Attendant  to  our  Earthy 
all  the  Vegetables  and  Animals  are  prefer v'd 
from  certain  Deftruftrony  (but  I  am  of  opi- 
nion that  to  the  fall  effeft  of  this  wife 
Defign,  the  Salt  of  the  Sea  doe*  *'ery  ifiuch 
contribute  -,  for  as  I   have'  faidi  l^fefe>  AAd 

may 
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may  obfcrve  afterward,  the  pointed  flender 
Particles  of  the  Salt,  ftick  the  Parts  of  Bo- 
dies fo  together,  that  the  Particles  of  Heat, 
cannot  fo  eaGly  tear  'era  afunder,  and  it  is 
Fa£if  and  Okfirvatiorii  that  there  are  many 
falio  Rocks  and  Mountains  difperfed  over 
the  Foundations,  of  the  Great  Ocean.')  Be- 
fides  this,  how  many  Conveniencies  for  our 
navigation^  in  Rivers  and  Harbours,  does 
this  ebbing  and  flowing  of  the  Sea  afford?' 
No  Body  that  conflders  them,  can  ceafe 
from  Wonder,  or  can  continue  in  Unbelieft 
And  here  perhaps  it  will  not  be  amifs  to 
confider,  that  if  our  Earth  had  any  more  than 
one  Moon  attending  it,  that  we  fhou'd  re- 
ceive more  Damage  than  Advantage  ftom  it  j 
for  tho'  perhaps  thereby  our  Light  in  the 
Night  (provided  fiic  were  of  any  Bulk,  or 
at  any  Diftance  near  to  that  of  our  prefent 
Moon)  might  be  augmented,  yet  at  the  C?»- 
junBjons  and  Oppo^tions  with  one  another, 
and  with  the  own,  we  fliou'd  have  Tides 
that  wou*d  raife  the  Waters  over  too  much 
of  our  dry  Land,  and  in  their  Quadratures^ 
we  ftiou'd  have  no  Tide  at  all.  In  fhort, 
iiaax'M.oon  were  bigger  or  nearer  the  Eanb^ 
or  if  we  had  more  than  one,  at  any  to- 
lerable diftance  from  us,  we  fhou'd  be  every 
now  and  then,  in  hazard  of  being  drown'd  , 
and  if  our  prefent  Moon  were  lefs,  or  at  a 
Sreatsx  diftanee.   or  if  there  were  none  at 
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all,    we  fhouM  be  in  hazard  of  being  IH- 
fied  by  the  npkious  Steam^  arifing  from  the 
OceaUj    which  wouM  ftagnate  more  than  it 
now  does.    From  all  whrch  it's  evident  how 
wifely   our  Satellite  has   been  contrived  for 
bur  Purpofes.    As  for  the  numerous  Atten- 
dants of  Jupiter  and  Saturn^  they  muft  be 
reafonably  expefted  to  fit  the  Neceflities  of 
the  Inhabitants  of  thefe  Vlanets^    fincc  our 
Moon  fuits  us  fo  well.   As  xo  Jupiter^  con* 
fidering  his  Bulk  and  Diftancfe  ftom  the  Sun^ 
being  near  460  times  bigger  than  our  Earthy 
and  receiving  but  a  twenty  fifth  Part  of  our 
Heat :  In  what  a  difmal  State  of  Cold  and 
Darknefs  efpecially,  wou'd  he  be  in?  Were 
it  not    for    his    l^loons    or    Sdtelliii^    and 
for  his   Rotation   about  his  Axe^  in  about 
Ten  Hours  :  Whereby  the  little  Vigor  of  hii 
Light  and  Heat  is  compenfated,  by  its  tjuick 
Returns.    His  Satellits  being  eacn  of  them 
as  big  as  our   Earthy  and  reflefting  in  up- 
on Htm  fo  ftrong,  brifk,  atid  vivid  a  Light, 
as  they  do:  And  their  Revolutions  being  fo 
adjufted,   as  may  be  feen,   in  the  Table  of 
them  in  the  beginning  df  this  Chapter  i  It  there- 
by   happens,    that    fcarce   any   Part  of  this 
Planet  is  any  time  without  the  prefehce  arid 
influence  of  lome  one  or  mote  of  thefe /ri^w^- 
h   Attendants.      So  that  by   this  numefouS 
kerinue,    their  ftrong  Light,    the  ericfeafing. 
Periods  of  their  Revolutions,    aS   they  at« 
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IPant  from  him,  ?ind  his  quick  Motion  about 

ns  Jxff :  His  Light  and  Heat  arc  wondefr 

fully  encreas'd,  frorfi   what  they  wou'd  bft 

without  thefe  Contrivances  and  Adjuftraentf. 

But  that  which  is  the  fincft  Contrivance  tff 

aU,    in    thefe   SatelHts    is   (as  Mr.  Dgrham 

has  obfcrvedi)  in  their  Latitudes^  or  their 

Evagation  towards  Jitpttet's  Poles,  the  Lg- 

titude  of  the  innennoll  being  j  of  Jupiter*^ 

^Viameter^   of  the  next  '„    the  third   j  anil    I 

the   Jafl:   gtiirig   beyond  Jupiter's  Foles,  oist  1 

third  part  of  his   Diameter :   And  as  thcjfc^ 

Latitudes  differ  according  to  their  Diftance^l 

and  Periods,  fo  they  change  their  LatHudef% 

in  fhorter  or  longer  times  according  to  thetlf  ^ 

ilefler  or    greater    Latitudes^    fome    tnaking  I 

thqr  Progrefs  towards  his  Poles  one  way^'  I 

whilft  fome  arc  wandering  the  other,-  fomtf  1 

ftaying   there  a    longer  time,    and   fome  aifJ 

lefier  and  a  leRer  time,  by  which  quadru-    1 

jle  variety,  thofe  large  Traits  towards  the  po*-   J 

lar  parts  of  this  huge  Planet,    have  a  con-   1 

ihnt  and   yet   various  (hare   in   the   Light'   I 

and  kindly  Influences  of  thefe  four  Moans^    I 

and  are  fcarce  ever  depriv'd  of  one  or  other    1 

of  them.     As  to  Saturn  as  he  is  jret   far-    1 

fher  from  the   Sun^   than  J^tpiter,  and  has     I 

but  the  hundredth  part  of  our  Hear,  he  i*    I 

accordingly  provided  with  more  SateUits  (at     1 

leart  five  if  not  more,)  adjufted  much  after   m 

flfiJLlafn*  manner,    and   appointed    for  the     * 
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time  ends  and  purppfes  with   thofe  of  [ 
picefy  we  have  nqw   defcrib'd.     But  ^c 
ftill  a  fbrilict  ppvUion  raade  f-^"-  ^^w 
that  is  h«   Khfg  tlic   raofl   (> 
lingular  Appearauce  in  all  thr. 
gions:    It*s  fize   is    prodigious,    ntnig   t 
than  twice  sS  broad  in  Diamster,  than  5/itM 
is  :  And  the  breadth  of  the  King  it  felf  aboiS 
a  fourth  part  of  $aturn\  Diameter :  And  iili 
"diftance  from  his  Body  about  the  fame  Ici  _" 
wliercby    the  Swn's  Heat  and  Light  hasJS 
free  admittance  between  the  planet  and  ir 
Jfing,  while  other  Heat  and  Light  is  at  ta 
fame  time  refieded  in  upon  ic,  by  this  Rini 
Its  thickuefs  is  fcarce   petceiveable,    whid 
.prevents  its  throwing  any  great  Shadow  (^ 
Sacurn.     But   its  fmoothnefs  and  refledir 
faculty,   is  very  confiderable,    as  is  evidei 
from  the  exceeding  Btighinefa  and  lUufti 
tion   it  reverberates  on  its  Planeti  So  ttt 
itfccmsnot  unlikely,  that  it  may  be  a  kind'd 
fpscular  Contrivance,  for  reflefting  Heat  anj 
Light  on  its  centrnl  Sovereign,  in  his  grcit  ] 
idiftance  from  the  fource  of  Light  and  nsx 
And  very  probably  SaUArn*^  Period,  on 
Axe,    or  diurnal    RotatioD,    miy  be  preti 
quick,  and  bis    Inclination  to  the   Planet 
h)&  Rhig^  or  Pi;ine  of  MnOrbii  pretty  iarg 
a?,  it  is  itijtfpif.gr,  10  make  all  thcfe  wil 
^Toyifion^  and   .'\  id'! 

-''■^'■^-lar.  /Cut  ! 
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fi§ml  Inftance  of  Wifdom  arid  Contt 
ianccy  in  placing  the  Heavenly   Bodies  1 
fuch  a  Diftance   from  each  other,  and  c 
pccially  the  greateft  at  the  greateft  Dlftano 
tor  had   they  been  iituated  much  nearer 
one  another,   they   wou'd  have  caus'd  pru 
digious  Difordcrs  in  very  different  MannerjJ  \ 
and    in    particular   fuch    deflruftive    Tides. 
wherever  there  was  any  Quantity  of  Fluidt 
or  great  Oceans^    that   neither  Animals  hm 
Vegetables  wou*d   have  been  able  to  fuftaia 
their  Fury^  which  by  this  prudent  placing 
the  Heavenly  BodieSy    at    fuch    a    Diftanqft  1 
from    one   another,    are    intirely    prevented! 
3.  t^rora   our  Moon  the   Eclipfes    calFd  by  1 
her   Name  proceed,    which  is  of  exceeding  j 
'■''-_  in  J^avtgation ;   for  by   them  the  Dip  | 
nets  of  Meridians^  and   the-  Longkudei  1' 
Places  are  derernun*d.    Of  the  fame  uf^ 
^the  Eclipfes  of  the  Sun,  and  of  the  S**  , 
»ts  of  the  other  Planets  ;  which  UH  hc{ 
_j,  fo  frequent,  are  of  wonderful  AfTiftancfi 
mmrd  the  Solution  of  this  fo  defirable  anq  , 
fo  much  defiderated  Vrohlem.    And  upon  this  , 
Plead  of  Navigation  all  Aftrcnomy  comes  \vi^_ 
without    which  the  other    were  meer  gro- 
ping in  the  Dark  \   but  the  World    is  al-' 
rejdy  fo  fenfible  of  the  Advantages  ariting 
irom  the  Mortons  and   Apj^earanccs  of  the' 
Heavenly  bodies,    in  the  Matter  of  H^aviga*  < 
iw»i   that  1  fllali  inGft'  no  farther  tnr  tmV 


«*|M9 


Tifick,  neither  fliali  I  KnetitiDH^'  the  ttrd^ 
baole  Influence  the  Ahon  bds  on  Vegetamiti^ 
irrational  or  rational  AnitnaUi  The  faft  U^ 
Ving  been  fully  canvafs'd,  in  ihVi-euekM 
Treatifi  of  the  Accurata  and  Learned  Dt*  MuiM 
m  his  Book  iie  Impcrio  Soils  e^  Lmue.^in 
Corpora  Humana^  but  from  this  wht>le  Se* 
^ion  about  the  ufe  of  the  AttendantrtdS  ihe 
Vlanets  (hall  infer,  that  they  are  not'mttte 
Perfons,  in  this  great  Dr^^yi^  of  the 'Wcttld^ 
but  loudly  proclaim  the  Wifdom  and  Beiij^ 
of  their   Author.'  ....    . 

\  %  XX I II.  As  to  the  G?wtf«;  J  baveltt- 
tic  more  to  fay  about  them,  than-  what  I 
have  already  faid,  their  N/ffwrw,  OrWti^'M^ 
tlom^  and  Situatioiis^  have  been  fo-  lately 
detenu in'd,  (indeed  it  is  but  of  late,  that 
the  AJlronomy  of  the  Planets  themfelves,  arid 
their  Satellics  has  been  brought  to  any  to* 
leiable  Perfeftion,  and  much  later  fincc  fi- 
nal C'ufcs  have  been  .cultivated,  with  Care 
becoming  fo  noble  and  ufeful  a  Part  of  PW- 
l^fopiy/^)  and  there  arc  fo  few  accurate  Oli- 
fervations  ubout  '^m  extant,  fo.'-few  of  ViDj 
that  w6  know  of,  have  vifitcd  us  twkQ 
that  we  have  fcarce  any  folid  Ffe&ndaiioh  •  to 
build  bur  Rea/bning  upon,'  all  lithirikcatt 
be  rely M  on  is;  that  they'  arc  folid  &>!^ 
dies  like  out  Planeis,  that  like  -them  tbej^ 
move  in' regular  Vjary  ob^if^  EUiptickOihhsl 
io<one.  of  whole  Ceiifer'S'ol  f&^i  fke  Svin  i% 

placcdr 
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■Bftcei).  That  they  do  revL-ihe  by  the  fame 
Virtue -of  GravHj,  and  by  the  f^nie  Law 
thereof  as  thefe  do-  Thai  their  •Train  is 
Ttvtied  by  the  Heat  of  the  Sun  as  tbey  de- 
feond  toward  him  in  their  Penbekum,  fee- 
ing it  encreafes  in  it*s  defceot  towards  the 
5m»,  and  lelTens  in  its  afccnt  from  him.  That 
tbis  Train  Js  only  the  more  Fluid  :p3rt  of 
its  Atmofphers  extremely  rarifyed.  Thai 
forac  one  or  more  have  return'd  in  the  fame 
Orbits  and  with  the  other  determining  Cir- 
cumftances,  pretty  nearly,  wheteby  it  is  retjij 
dw'd  probable  that  thefc  were  one  and  thfr* 
feme,  only  in  different  Revolutions.  And' 
if  the  ufes  aflign'd  to  them  by  Sir  Ifaac  VleTDtof^'* 
be  rent,  as  they  are  not  improbable,  to  wil;' 
the  fupplying  the  Peticiency  and  lixpenc^* 
6f  all  the  forts  of  Fluids  neceflary  or  uf^ ' 
ful  to  our  Sjfjiem  in  general,  and  to  oUf  | 
Globe  in  particular.  I  mean  not  only  Light  ■J 
and  Heat  to  the  Sun  and  fix' J  Stars,  Watet  * 
and  watery  Vapours,  to  our  Atnwfphere,  buifi 
the  mod  fubtik,  moft  ufeful,  and  nccelTarJi  ' 
part  (rowaids  Life  and  Vegetation)  of  oi^  ' 
Air  to  that  EJafikk  Fluid.  And  very  pro(-  I 
bable,  other  Advantages  Analogous  to  thc(^  ' 
they  briug:  to  our  Earth,  and  fuited  to  tbeii  ' 
patticul^r  Wants,  to  the  other  ?laneci  ana  * 
their  SatflliU.  If,  I  fay,  thefe  ufes  alTign'ijt  ' 
Mh.  (hem,  -end  juftly  rifiog  from  their  Nh  1 

^Sijl^^  9P&  the  known  Aaaiifg^  oi  1hi»g%  ' 


»45  1 


a  3 


b« 


1 


be  re?],  then  tliefc  wandring  frightful  B^  J 
dies  may  be  julily  concluded  joyniQg  m  thftj 
Chents  ,and  IguijJy  refouiuUag  the  fnine  Alir\ 
klujah.  .     ,     ,..>., 

§  XXIV.  Come  wc  pow  to  cni;uirc  ir^.i 
*co  the  Wifdoni  of  the  Contrlv^jiice  of  the' 
fianets^  But  having  already  (heu-n  the/^a- 
logy  bptweeu  them  aud  our  Earth,  and  bov 
probable  it  is  that  they  are  inhabited  by  \ 
Creatures  fitted  for  fuch  Habitations,  I  {baU  • 
content  ray  felf  with  pointing  out  fbme  i '~ ' 
the  moft  considerable  Inftances  oiVeJign  : 
WifJom  in  this  our  Vianet-^  hoping  the  T 
der  will  reafon  after  the  tame  manner  i. 
Itine  particular  Circumftances)  of  the  lefl^  j 
and  that,  both  beaufe  the  deSgn'd  Btevit 
pf  this  Treat)  Te  will  not  permit  me  to 
|b  particular,  as  the  Subjed  defervcs,  « 
becaufe,  ■  if  the  Analogy  hold  in  general,  :. 
mrticular  ones  (with  allowance  fox  Circa 
Itances)  will  eafily  follow.  And  firft 
us  confider  the  Advantages,  ariling  to 
by  the  Kotadon  of  the  Earib  about  its  oM| 
Jxis.  VVe  the  Inhabitants  of  ihi$.  Globe  i 
lb.  .road?,  that  once  iu  ilsceen  or  twi 
jHours  at  naoft,  we  require  a  tipie  for  _  ._. 
^Ja^tinn,  and  generally  fjieaking,  in  all  heajtfa^] 
-n^l  P-^ople  this  time  is  pretty  equal,  b^l 
y  twe^i  (ix  and  nine  Hours,  the  iSiore-houfc^l 
qf  our  .Spirits  will  not  pernnt  any  Ipflgerf 
Application  than  tw^qty  Homs^  wiuuiut  InVi 


'jiiry  to  our-  Conftnuriofts,  and  much  about 
rtte  rime  of  Cix  Hours  is  requir'd  to  fill  *em 
again;  and  generally  fpCaking,  it  is  necef- 
ftry  that  an  Alternation  of  Applicaticn  and 
ftetaratiotiy  (houM  be  once  in  twenty  four 
Hours.  It's  true  Cuflom  and  Education^ 
way  get  the  better  of  thefo  natural  Prapen- 
J^eiy  and  a  veiy  ftrong  Conftirution  may 
bear  out  with  harder  Meafureg  for  fonie  tjmci 
but  the  Young,  and  the  Weak,  and  ilmoft 
afl  at  their  own  Liberty,  naturally  run  in- 
fb  a  Kelaxation^  and  recruiting  their  Spi- 
rit by  Sleep,  once  in  twenty  four  Hoars. 
It  was  likewifc  necefTary,  that  the  Air  fhou'd 
be  at  leaft  cool  and  temperate,  during  the 
timfc  of  this  Reft,  for  we  generaUy  find 
thofe  that  flcep  in  the  open  Air,  or  ev'n 
while  the  Sun  h  above  the  Hari^on^  the 
worfe  for  it  j  the  Swb  and  Heat  exhaling 
the  natural  Pcrfpirations  too  violently,  while 
they  are  crude  (hence  it  oomes'  that  People 
generally  Sweat  moft  who  Sleep  in  the  day 
time)  and  raifing  too  quick  a  Motion,  in 
the  Blood,  whereby  the  Sleep  is  lefs  calm, 
and  more  difturb'd.  And  tho'  we  general- 
ly perfpire  more  in  the  Night  than  the  Day, 
yet  the  Perfpiration  is  lefs  crude,  moi^  na- 
tural, and  lefs  violent,  and  more  according 
to  the  Neceilities  of  our  Conftitutidn,  in 
the  Night  than  the  Day.  BeTides,  that  of 
'  "TCrfriiy,  ehe  Darknefs  is  lefs  fubjeft  to  Noifc 
R  4  and 
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and'  Diftutbance,   than  the  Day.     Now  >.aUiL 
thefe  ihjogs  arc  wonderfully   provided  faq.; 
b'fthe  Rixatitmoi  the £ii»^  abouf  Us  Axi^^j^ 
fiw  thereby  we  have  the  Vuiffitudes  oC  Dq* 
and'  Night,    the    Day  for  AppUcafion   atu 
f|)endiDg  our  Spirits  in  about  the   necdiuici 
of>  Life,    the   Night   by  ii6   Coldnels  aod^ 
C^icr,  to  afford  lus  time  to  recrqit  'ein,  andjul 
lay  up  in  ftore,  for  the  Expences  of  the^/  \ 
nestiDiy^  as  alio  for  nourifhing  thevMuft^i^ 
cle^   Bonc5,    Channels,  ami  the  other  Parti 
of  Ae  Body  J  for  the  BuGnefs  of  Nutritia 
is  jnoilly,  if  not  altogether  perfarm'd  in  ^htt^ 
time  of  He^,   becauie  tbo   Blood  has  ..toc^irl 
rapid  and  quick  a  Motion,   the  Expences  o£>(} 
tho:  Spirits  are  too  great,   to  ■lO'brd  Leiftlie^' 
or. -Materials  for  nouriftiing  the  Parts  iattb© 
time  of  Application  :    Bcfides  that  a  g^tjo 
pnifonn  Motion  is  required  to  apply  noiiri-.! 
fliing  Parts,    to   the    neceflary    Places,   andi 
{O-isttle  'em  there^  and  we  generally  finciii 
that  People  recovering  from  a  Difeale,  andj 
ChUdien,  flecp  nwre,  and  are  more  fed  byf< 
their, Sleep,  than  by  any  other  Animal  Fut>^ 
&iim^  and  grofs  People  naturally  Sleep  loatij 
geft,    Ukewife,  what  a  comfortable  mid  tc-f# 
ireflatig   thing  is    the  cool  Breezes    of  th^d 
]^li|^c,  .the  TTadi-vpiriiit,-,  IQ  thofe  that-livofl 
ViOdfif  tbe  .ffquacorial   Partf,   witboqt  whichq 
|jtf6.woi;i:'d  be  both    exceeding   fliorfy  aa^Q 
y«cyS"9V«us;    A».tQ  thtftTrM/e-jpinetiytbeyji 


^Brthe  JKcefTary  ^Yc&  of  ihe  Rotation 
tna  £arcb  about  its  Jxe^  which  under  fha 
Zjfu-niakes  tlie  Ray«  of  the  Sun  Oired  aodt^ 
cqwl  all    the    YeSr   round,    I'd  that    thcfe 
p^8  being  cooAantly  uudex.  the  Sun^-  Irtr 
fliKoat,   his   Heat   rarifies    one  pare  of  tbs 
Air,-  and  the  cooJer  and  heavier  part  preJfca^^ 
upon  the  hotter,  and   fo  makes  a  continu 
Wind  in  his  Gourfe  from  Eafi  to  fFf/?  un 
der  the  Tropicks^    which  is   both  of    great- 
ufe  in  Havigatipny  ^ndi  of  great  Comfort  ta> . 
the    Inhabit^ms  of    that    fcorclied    CiimateifK 
Moreover,    let  us  teflcift  upon  the  Neceffi-*c 
ti«8  o{  om  Vegetables^   which  are  the  fupa;T 
prar  of  Animals;   we  have  before  faid,  that'.» 
the  Heat  of  the  S«n  rarifies,  and  confequenf.r 
ly  raifes  the  Hzy  vegetable   Juices,   at  xhM-* 
^oots  of  the  tender  Seeds,  and  thereby  forJi 
ces  the  folded  Branches  to  expand  and  eiw« 
la^c.    Now   were    the   S«n  conftantly,   otij 
for  any  long  time,  ftiining  upon  them ^  thefeci 
Juices  wou'd  wot  be  at  Uberty  to  fettle,   andni 
confolidate  in   tlie  tit  Places  of  the  Branaj 
ches-,   but  wou'd  be  (iili  rifing  higher  aiAr>t 
higher,    till  at   kft  they    burfl:    the  Canals,-  'i 
(if  ;■  Vegetable   Fluids  were   conftantly    fup* 
plyed  to  them)  and  confequcnily  cou'd  pr&- 
^ucc  nothing;    whereas   by    this  ViciJJUude 
of  IJeat    and   Cold,    what  is  rais'd  m  the.. 
Day-lime,  has  time  to  fettle  and  confohdate-  \ 
'  :>t^glu,  and  .iiV-Cold  Jiios  tbediia  ' 
juices 
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Juices  firli  iiito  ihicit,  fizy,  Subftanccs,  #hh||| 
the  fupervemng  Hear,    by  exhaling  the  ^^\ 
tarf  Parts  (which  are  now  brought  cdi^l 
ihe  Surface  of  the  Plant)  docs  harden  ai" 
fix.    This  we  evidently  fee  in  Nutgak;' 
the  other    Excrefcences   of  the   l^ves 
Vegetables  \   and   generally.    Countries    that 
have  raoderately  cool  Nights,    produce  Vt-t 
getabUi  of  the  flrmeft  Union  of  parts  yani 
very  hot  Countries,  Suddenly  bring  up  th<Sk 
Seeds,  bat  their  Parts  are  kfs  firmly  fta"' 
together;  they  may  be  heavier,  but  wot  ^^ 
tough  or  hard,   tho'  this  too  d^ends  mu^ 
upon  the  Connitution,    and   firft  make 
the  Seed.    On  the  other  Hand,  had  not  tl 
Earth  muv'd  upon  its  Axe,   but  only  ttiri 
round   the  S«b  in  its  annual   Period ^  ''^^ 
bad    not    only    loft    all    thcfe   AdvanlagM 
which  are   fo   beneficial,    if  not  abfolutc!] 
DcceiTary  to  the  Being  of  out  Animair  si 
Vegetables^    but   we   had  fuftered  aifo  fUt 
Inconveniencies,    as  neither   of   theft  coirt 
poliibly  bear  l  for  then,  for  very  near  i 
half  of  the  Year  we  ihou*d    have  been 
perpetual    Darknefs ,    the    Confequence    -^ 
which  wouM   have  been,    that   firft  bSlci^ 
and  fulpburms    Damps   (by   the   Forces  *« 
,i«Jic  4)recedmg    Heat  generated    and   rffl«^^ 
I'.iWoo'd-havt,  fall'n,    wnich  wou'd  have'"ftl*j 
,-4#ed  all.  die  Animals^    or  had  they   IbrvW^' 
-'>thdt,  by  Degress,   exceeding   Rain*  wouiy 


,  ^SflfeiBfiWd  down  ( as  (he  Vapours 
oe  ooolec) ,  next  Sket,  then  Snow,  and 
'aod  Froft,  which  wou'd  of  neccfiity, 
i0fit  only  have  iock'd  up  all  Fluids,  but 
.wou'd  have  ffeezM  the  Blood  and  Spirits 
411  the  Channels,, of  all  the  AnmaU  we  are 
^quainted  with  ^  fat  as  I  have  /hewn  be- 
fore, there  is  a  faline  Body  coudantly 
fwiraming  in  our  Air,  which  by  the  Pre- 
{ence  and  AdioQ  of  the  Sun,  is  fo  attenua. 
ted  and  rcduc'd  into  fo  fleoder  Particles, 
whofe  Points  (being  eafieft  lMt>ken)  by  the 
Eprce  of  the  Fluid  of  Light  are  ficll  beat  ' 
ofi^ias  not  to  be  ahle  to  do  any  Dammage: 
But  in  Us  Absence,  they  flioot  themfeivts 
into  oblong  fhatp  Wedges,  which  flick  to- 
gether the  P^rts  of  all  Bodies.  Now  in  s 
)ii  Years  Abfeiice  of  the  .Sm«,  in  what 
_^iantities,  and  with  how  much  firmnefs 
jou'd  thefe  faline  bodies  have  form'd  them- 
gj.vcs!  Certainly  nothiog  tliat  niovcs^  whc- 
facr  Animate  or  Inanimate^  wou'4  have  been 
pie  to  fupport  fuch  a  cold.  And  all  this 
not  only  demon  ftrable  i  priori^  but  13 
iiatter  of  Fad,  and  aftually  happens  in  thofe 

'2        that  ate  uuder  the  PWw,    during  a 

j^^I^Mch  fliorter  Abfence  of  this  ^/orwus  Star, 
'  jAgi»ip>  in  the  enlighmed  half  of  the  Year, 
;  fwe  ftiou'd  have  had*  hrft  huge  Deluges  of 
j^  melted  Waters,  from  the  preceedinR  Snow, 
" 'ickifcli?wife,K9»y  .luye^j'JtodjJc'd  fuftb= 
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eating 'Mifts  ^  ncjct  all  our  Ground,  wou\_ 
Ifiive  fura'd  mto  a  ftiff  flinking  Ptt^tiU^  ({mm> 
iiMr:  in  a  b!.inn«  dilToiv'd  by  ihc  Forct  am 
Qiianriiy  of  the  Snow  Water)  then  wou^ 
faUrjf  H^au  and  a  burniug  Air  have  fcoi 
cfaed  and  chapp'd  the  ^rth  and  galiM :  ik  , 
animal  Tribes,  that  they  ftiou'd  have  fouinlr 
rert^,  neither  in  Houfcs  nor  Dens  \  'till  ^ 
iad  the  Heat  encreafuig  without  Abatement^ 
the  Blood  and  Spirits  of  all  the  Animals  o' 
our  Glolfgy  wou'd  be  quite  eidial'd,  or  the' 
turn'd  delirous  by  the  violent  Agitation  o] 
the  Blood  and  Spirits,  and  then  dy'd  in  C<m^ 
Tmlfionsy  like  fo  many  Puppies  in  the  Dvg-. 
Jiajft\fot  it  were  ablolutely  impofiibici  thai) 
any  thing  that  has  Life  (houd  refiitifuch.  % 
Degree  of  Heat.  It's  true,  thac  ar^fomff. 
People  live  under  the  Mquat&r,  yet  tbefiT. 
have  but  an  uncomfortable  time  on'r>  thor|i 
they  are  fupply'd  with  conftant  Breezes  andjl 
Trade-winds,  arifing  from  the  Earth's  R0-1' 
ration  about  her  ^xU,  and  prodigious  QuaB^. 
titles  of  Rain,  failing  by  the  i?lcnty  of  Vaii 
pours,  rais'd  by  the  Days  Heat,  and  let  faUt< 
by  the  fupervcning  Cold  of  the  Night»  .li^ 
ving  as  long  a  Night  as  they  have  a  Dsyvl 
which  is  a  mighty  Relief,  the  centmucdj 
uninterrupted  Aftion  of  Sun,  being  by  tnuc^ 
a  ^r  harder  part,  than  the  Degree  of  th^i^ 
Heat  at  ftated-Sea&ns.  -  And  as  for  the  F^j;^ 
we  have  very  certain  Information,    that  few 
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P'Sny  at  all,  inhabit  near  *eni.  The  «(- 
»6me  Degrees  of  Heat  and  Gold  that  hapt 
thtiCf  being  incompatible  with  an  Ani^ 
Life.  But  that  which  makes  the  Cafc 
much  worfe  than  in  any  i^n  of  our  Ghi>ir^  up- 
on this  Suppofitton,  isj  that  the  Rays  «£ 
Ae  5un  wou'd  be  both  dire^  and  there 
ii'd  be  no  Rains  nor  Winds  becaufe  it  is 
cooling  of  the  Air,  that  is  the  caufe 
of  both ;  which  by  no  means  cou'd  hap- 
pen in  out  Cafe,  every  fucceeding  Hour  hea- 
ting the  Air  to  a  greater  Degree  than  tl^ 
former.  Add  to  all  ihefe,  diat  our 
even  notwlthilanding  our  TidgSy  wou'U 
tber  be  exhal'd,  or  tum'd  into  De&rts 
Salt,  and  fo,  not- only  our  Fithes  wou'd 
bci  deftroy'd,  but  we  cou'd  have  no  finefli: 
Waters,  feeing  we  cou'd  have  no  c»ol  Air" 
to  fend  them  down :  If  we  had  any  planUa 
or  Vegetables^  they  wou'd  be  but  of  ooc  par?* 
ticular  kind,  viz.  thofe  which  require  thq' 
grcateil  Degrees  of  Hear,  but  it  is  deraoiHi 
ih-able  we  (hou'd  have  Occafion  for  none^T 
for  any  Body  who  underftands  the  Animals 
Oteonotnj,  will  eafily  fee  th»c  no  Amtna!^} 
hlth  as  we  have  on  our  Gkh  now,  cou*dr 
b^  fuch  an  cxceflive  and  uninterrupted'. 
Degrtt  of  Heat.  Upon  »U  which  Account9h 
ir  IS  Jvcry  phin,  that  the  prefect  Kotatien,-. 
of  ihd  Earthy  about  her  Jxe,  M  one  of  th«; 
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^fttfft  fignal  Innanws  of  Wifdom   and 
^l^ance,    that  csn   be  imagin'd. 
'J  XXV.    Next  let  us  combine  dii 
irrtttf/  Rotation  of  the   Earth,  about  its  o' 
>^*'^,  with  the  Annual  devolution  of  the  fai 
ibout   the  S»»,    and  the  Paraltelifm  of  tl 
/a?i^,  of  the  Diurnal  Rotation   with  it  fe 
And  from  thence  we  (hall   have   the  beai 
tiful   Seiifons  of  the  Year  •,  Seed  tlnle,- 
Harveft,    Summer,    and    Winter;    the  coii 
fortaWe  Viciffitudcs  of  colder  and    warmi 
Pcrrtods,    of  Snow,    and  Rain,    Winds  ai 
CaTms,  of  (horter  Days,  and  longer  Nigh^ 
ahd  agsin  of  longer  Days,  and  ftiortet  Nights, 
4rtd  of  all  thofe  delightful  Changes,  whicH 
are  fo  Pleafant,  Comfortable,  yci,  and  "Nd* 
ttflijry  in  our  prcfent  Circumftrinces.     If  th( 
"Sarth  had  only  turii*d  about  her  own  Ax* 
6ncc  in    twenty  four  Hours,   then  all  ou 
Tln^tanies   wouM   have  been  of  Days,  aiij 
Nights  j    which  by  no   means  woud    haw 
bpcn  Hifiicierit  for  Vegetation,     If  the  Emi^ 
h[\i    mide  a  Feriod^   about   the  Sun,   otw' 
in  the  Year,  without  any  R^tatwn^  we  Oiou 
!nve  had  but  one  long  Dty,    and  anoithci 
eqml  Night  ■,  which  as  Ihave  ftiewn,  wou' 
ntiT  have  tigreed,  neither  with  Lire,  nor  V< 
gM?!tion.     If  both    thefe    had    been  Uru;i' 
*^rtboOt' the  third  of  the  ParaUclifnt  qV^^ 
Jpt^'  <jf/fhe  ''Oiur'ftal  Rotation  xo  It  TeiiT,  ^i^ 
ftr^ht  have  ha^d  Days  "ari'd  Nights,  Biit  (ftji 
''"■  '  eth< 


0^pt~  Scafbns  wou'd  have  been  uncetukt 
3n3  in  fome Places  none  at  all;  and  fo  tlip 
E^ffect  of  tlic  annual  Revolution  wou'd  have 
been  deftroy'd  in  fome  MeaCure.  But  by 
this  wife  Conjunflion  of  all  thefe  three 
Modifications,  we  enjoy  our  Seafons,  and 
the  other  confequept  Qianges  of  the  Year, 
which  are  of  fo  great  ufe  to  us  j  for  lud 
we  enjoy'd  a  conftant  uniform  Seafon  al| 
the  Year  round,  fuppofe  of  Summer  Wear 
ther,  then  our  Ground  had  been  exhaufted, 
and  worn  out  by  conftant  bringing  fortjj, 
of  Vegetables^  and  wou*d  have  run  Jnty 
Weeds,  and  thofe  other  Plants  that  requiry 
tfie  leaft  rich  Soil,  and  mod  Heat  only^ 
fo-  that  in  a  fr.w  Years  the  Earth  wou'd 
have  been  reducd  into  zWHderrtefi  of  need- 
Icls  Herbs  i  for  toward  the  Produdion  of 
the  ii)Or«  ufeful  Plants,  there  is  requir'd 
(befides  a  certain  Degree  of  Heat  and  Moi- 
fturc,)  a  Uxioial  Vitrom  or  Urinous  Sals^ 
vhich  keeps  the  Mould  loofe  (for  receiving 
the  moift  Air,  and  for  the  entry  of  that 
Heat  and  Moifture.)  For  tho'  Salts  confor 
lidate  Water,  which  confifts  of  foUd  por 
rous  Parts,  whereby  their  Particles  are  ftuck 
togetlier,  yet  they  keep  the  Parts  of  Mould 
or  Sandy  Clay  ( which  has  little  or  no 
Water )  afunder,  and  loofe,  hy  the  fame 
very  Reafon,   for  their  Particles  not  allow- 
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betwixt  'em,  and  firft  Separate  their  Udikm 
and  then  keep  'em  fioin  d)nQiifl|[  t;(^faer; 
and  perhaps  both  forward  the  Morioii  tif 
the  Liquors  in  the  VegetabU  Cn^iin^i  (jwhicii 
are  certainly  endowed  with  fomc  D^r«6  pf 
•Elajlicitj,  and  capable  of  being  fttmulated^ 
as  is  evident  in  younger  T.wi|;s  and  Bran- 
ches, as  well  as  Animal  joms)  and  endowi 
the  Juices  with  the  Qualities  the  Planf  re- 

auires.    Now  thefe  are  either  quite,  eihau- 
:cd,  or  deftroy'd,  by  conftaiit  Growth  and 
Vegetatidn.    We  fee  the  beft  Grotindi  wears 
cut  in   a  few  Years,   and  tumt  into  wild 
ufelefs  Weeds  *,  and  all  the  Mat; dais  for  en- 
riching Ground,   are  gathered  fiom  Places^ 
debarred  from  the  Aftiorj  of  the  Si$n^   and 
the  Expences  of  Vegetation^  but  exposed  to 
the   Air,    and   Weather,  whereby   they  are 
impregnated  with  this  NiiroUs  or  other  5^/^j: 
Such  afe  old  Turf,  new  Mould,,  the  Diing, 
and  ExcrettientS  of  Animals^  or  thofe  things 
which   abound    with   Uxivial  Salts -^    fuch 
arc  burnt  Wood,   burnt  Turf,  Stubble:,  and 
the  like.    Now  all  thefe,  wou'd  by  a  ihort 
Time's  uninterrupted   Vegetation  h^Ve    been 
quite  fpent.     Add  to  thefe,    that  in  a  per- 
^tual  Summer^   tlierc   wouTd   not  fall  fuffi- 
cient   Qiiantities  of  Rain,    to  triofften  and 
foften  the   Mould,    to    that  degree  that  it 
is   ncceflary  for  conftant  Vegetation  ^  for  iffi 
tiad  there  is  twite  or  thrice  as  much  Rarn  {dXii 
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in  the'  ffihe^r  fix  Mhlbfha/ froin  September 
to  Apfiti  diati  \tk  tYit^Siimmef  €x  Months  ; 
and  yet 'till  this  is  but  ifsfficient  for  one 
fix  MotSffm  Vegetathm:-  Moreover,  even  the 
'Animate'-  themfelve^, '  cou*d  not  conveniently 
bear  a^  perpetual  Summ^^^fotwt  find  now;' 
that  the  cold  •  of  the '  Winter^   by  flopping 
Ae  Pdred  o^the  fenfiblb  .Perfpiration,  keeps 
the  W4jr]l]th^  more  within,   wheret^jr   there 
is  a  gre«teif'-Qy amity  of  Spirits  generated, 
the  Blood  is  lefs  rarifyM,  the  natural  Fun* 
ftiohs  ars  iftiore  ftrosg,  and  performed  with 
Thore  Vigour,   the  Digeftion  is  better^  the 
fenfible*  Exicfetiohs  more  natural,    and  lefs 
violent,  aiid  the  Crtidities  of  the  preceding 
Summer  ure  fettled  and  digefted,   I  mean,  in 
healthful-  aiid  found  iin^ls  (ft)r  the  Cafe^ 
is  quite  otherwife  in  Valetudinojy  onesy  zs 
of  neccffity  it  muft  be)*  and  in  a  moderate 
and  iBot  H)Ver  tedious   Winter  \  whereas  in 
Suffimef'  ihe  Blood  is  more  rarify'd,  the  Spi- 
rits more  eihatffted,  the  fenfible   Perfpira^ 
tions  more'  violent,  atid  lefs  natural,  the  Dir 
geftion  worfe,  and  all  the  Concodions  lefs 
thotoiighly  perforni'dw    So  that^  it  is  evident 
wc'fcou'd  bear  neither  of  thefc  Statcj;  perr 
pctukliy,*-  the  Change  of  the  one  being  ab- 
foluteiyneceflTary  to  qualifi^  the  Errors  arid  Ex- 
t reams  of  the   other.     It  we  had  a  .pcrpe- 
tuaJ  Sukimet^    we  fhou*d  be  reduced  to  mcer 
Skeletons  y  ii  Si  perpetual  Winter^  we  (hou'4 
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turn  Dull,   unadive  Dr»nes.    Now  perbai 
againft   all   thefe  it   may  be   objeded,    thi 
there  are  rational   Creatures,    who   iiihabi 
this  Globe  of  ours^  who  are  perpetually  ''^ 
both  thefe  Extreams,   and  yet  are  found 
be  not  at  all   difpos'd,    as  1  pretend   tbej 
wou'd  be.    To  this  I  anfwer,   that  tho'  2$ 
to  the  Prcfence  or  Abfence  of  the  5ua,  thej 
may  be  much  the  fame  as  J  fuppofe,  yet,  thetf' 
arc  other  concurring  Circumflances,    whic^ 
arife  from  the  Vidffitudes  of  the  Seafons  i^ 
the  other  Parts  of  the  Gkbe^    which  alii 
the  Cafe  quite-,   for  there  are  conftant  Se^ 
fbns  of  Rain,  in  the  more  Southern  Coui]^. 
tries,  which  fall  for  fome  confiderable  tirai  ^ 
that  both  hinders  the  perpetual  Vegetauo% 
foftcns   the  Mould,    and   fattens  it  for  thfi 
next  Crop-,   there  are  CloUds  of  Snow,  at*| 
Rdin,    impregnated  with  thefe  nitrous  Salt.^ 
u'liich   are  driven    (by   the  Force    of   tbii 
Winds)  from  colder  into  thefe  hotter  Couil; 
tries-,  and  there  falling,  do  enrich  the  Groun^ 
BtliJcs  that,   even  the  Clouds,   rais'd  frog 
thefe  hotter  Countries  thenifelves,  when  dj; 
ftill'd  into  Kain,   are  fufficient  for  this  endi 
fer  as^  1   have   faid    before,    the  Air  evei 
where   is  full  of  filch   S/ilts,   as  is   know 
by  Experiment.      Let  any  one  confuit  Vd 
reniusy    and   he   will  be   fatislied    that    tb«{9 
Southern  Counirles  have  TFinien^    tho*  ni 
of  Snow,  yet  what  is  abundantly  fufficiej 
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flop  the  perpetual  ytgetation^  to  moiften, 
foften,    and  fatten  the  Mould,   and  to  cool 
the  Blood,    and   other  Fluids  of  the  Jni- 
tnals.    Now  the  Principal  thing  that  makes 
this  Poetical  ftate   of  a   Perpetual  Swnmer, 
unfit  for  the  prefent  Conftitution  of  the  Ani- 
mals and  Vegetables^   is,  that  in  fuch  a  ftate 
(either   ariflng   from   only  a  Diurnal  Rota- 
tion, without  an  Annual,  or  an  Annual  with- 
out a  Diurnal)  there  wou*d  not  be  that  va- 
riety of  Rains,   and  cool  Breezes,    nor  con- 
ftanr,  and  Trade-winds,  nor  overflowing  Ri- 
vers,   and  fueh   like   Circumftances,    which 
are  the  Effeft  of  this  Combining  thefe  two 
Motions  together.    I  need  not  Ihew  the  In- 
convenicncies  of  a  perpetual  Winter,   every 
Body  is  fufficicntly  fenfible,  that  upon  fuch, 
a  Suppofition,    we  ihou'd   have  neither  Vi-  ■ 
getable  nor  Animal  in   a  very  ftiort  Time  j  J 
efpecially  of  any  confiderable  ufe,  or  value,! 
fuch   as  require  a  Summer's  Heat,  for  theft  J 
Growth  ;    and   as   for  Spring  and  Atttumn^\ 
they  arc  not  fo  much  diftinfl:  Seafons  fronl.J 
the  two  fohner,    as  Gentle  Gradations  and  I 
cafie  Steps,   whereby  the  one  Hides  into  theJ 
other,    through    the    intermediate    Degrees.  1 
From  all  which  it  is  evident,  how  wifely  I 
thefe  three  fo  different  Modifications,   have  J 
been  link'd  together,  for  the  Benefit  of  the  j 
Inhabir.inis  of  this  Globe -^   for  by  thefe,  wc^ 
hive   fjfficient   Heat    in  Stirnmer,    to  ripea 
S  2  the 
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the  Fruits  that  are  the  produft  of  every 
refpeSive  Climate:^  and  we  are  fiirnifh'd 
.with  Reafoii^  and  made  capable  of  faiduftry, 
to  transfer  the  Produds  of  one  Country  to 
another  *,  we  haye  Rain,  and  cooling  Breezes 
in  the  Winter^  of  thofe  G)untries^  where 
Heat  is  not  wanting,  to  cool,  foften  and 
enrich  the  Mouldy  and  to  ftop  conftant  Ve-  * 
getation  ^  and  we:  h^ve  Froft  and  Snow  in 
others^  where  the  Heat  is  not  to  ipaore,  to 
lock  up  the  Mould  from  being  wa(h'd  away> 
and  to  keep  in  either  the  natural,  or  ad- 
ventitious Heats,  ^till  the  time  that  all  Cir^ 
Gumftances  concur,  to  have  the  produd:  of 
the  Ground  brought   to  its  Vegetations. 

§  XXVI.  Come  we  now  to  confider  the 
Obliquity  of  the  Plane  of  the  txliftick  to 
that  of  the  jEquator^  or  of  the  Axe  of  the 
Diurnal  Rotation^  to  the  Plane  of  the  Jn^ 
nual  Orbit  of  the  Earthy  which  makes  an 
Angle  of  66 1 Degrees.  I  have  already  (hewn^ 
that  if  the  Equator  and  Ectifitick  had  coin- 
cided, it  wouM  have  rendred-  the  Annual 
Revolution  of  the  Earth  quite  ufelefs^  for 
if  the  Earth  had  mov^d  about  its  own  Axe^ 
and  this  Axe  had  been  at  right  Angles  with 
the  Plane  of  the  Ecliptick^  the  fame  Appea- 
rances as  to  the  Viciffitudes  of  Day  and 
Night,  had  happened;  whether  the  Earth 
►  had  movy  round  the  Sutk^  or  not  5.  and  the 
Akerations  of  Seafons,,  and  all-  the  Confe- 
■  ,  quences' 


quenccs  thereon  depending,  hid  not  been  at 
all  J  and  what  a  hindcrance'rhis  wou*d  have 
been  to  Ufe  and  Vegetatioh^  I  have  already 
fliewn.     Bcfides  that  in  the  Torid  Zone^  the 
Heat   wotfd  have  been  intolerable,  and  not 
to   have   been  endured*,    and 'in  tht  frigid 
Zones^   the  Cold  wou*d  have  deftroy'd  both 
Animals   and  Vegetables  \  and  even   in  the 
Temperate  CRmdtes^    the  one   half  of  *cm 
wou'd  have  made  but   a   very   comfortlefs 
Habitation,  for  fuch  Creatures  as  we  now 
are ;  fo  that  but  only  the  other  half,  wou'd 
have  been   any  ways^    a  tolerable  Seat  for 
•rational  Creatures,  and  five  Sixths  at  leaft 
of  the  whole  Globe,  wou*d  have  been  ren- 
dred  ufelefs.    But  God  who  is  wifer  than 
Man,   has  contrived  the  Matter  much  bet- 
ter •,   for  by  this  ,  prefent  Obliquitj  of  the 
Ecliptick  to   the  Equator^   we  reap  one  ve- 
ry confiderable   Advantage,  which  is  taken 
notice  of  by  n^   very  learned  and  ingenious 
Friend    Dr.  John  Keill,    and  that   is,    that 
we  beyond  the  forty  fifth  Degree  of  Lati- 
tude^  and  who  confequently  have  the  grea- 
teft  need  of  Suri%  Heat,   have   more  of  it, 
take  the  whole  Year  about,  than  if  the  Sun 
had   movM  continually  in  the  Equator  ^  and 
they  that  live  in  the  Torrid  Zone^  and  the 
adjacent  Phces,  even  to  the  Latitude  of  for- 
ty  five  Degrees,   who  are  rather  too  much 
cxpofed  to  the  Heat  of  the  Sun^  than  too 
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little,    have  by  thefe  Means ^  lefs  of  his 
Heat,   than  they  wou*d  have  had,  had  the 
Earth  obferv'd  a  right  Pofition.    To  thefe 
add,  that  (ince  this  Globe  of  ours,  has  been 
defign'd  for  a  Habitation  of  rational  and  ir- 
rational Creatures,  of  various  Tempers^  Con- 
Jiitutwns^  and   Difpqfitions ^   and  for  Vegeta- 
bles of  different  Matures  and  Virtues^    re- 
quiring different  Degrees  of  Heat,  and  Nou- 
rifhinent,    to  Ripen,    and  to  bring  *em  to 
Perfcdion,  (to  (hew  the  manifold  Wifdom  of 
the    Author  of  Nature  in    the  Variety   of 
every  thing.)    And  (ince  we  find  the  pre- 
fcnt  Heat   of  the  Torrid  Zones^   Very   well 
fitted  for  all  the  kinds  of  Animals  and  Ve- 
getables that  inhabit  and  grow  there,    the 
G)Id  of  the  Frigid  TiOnes^  very  tolerable  to 
the  Inhabitants  and  Produiiions  of  thefe  Pla- 
c^,   and   the    Temper  of   the   intermediate 
ones,  fuited  *  to  theirs  ^   thofe  Animals  that 
cannot  tranfport  themfelves,   and   the  Vege- 
tables that  require  a  greater  Degree  of  Heat, 
not  having  too  much,  and  the  like  Animals 
and  Vegetables^   that  can   fufFer  Cold,    not 
having  too  little  Heat,  and  the  rational  Crea- 
tures being  endowM  with  Reafon  and  Means, 
to  tranfport  themfelves  where  they  live  moft 
at  eafe.    And  (ince  it  was  impoffible  to  have 
accommodated,  all  thefe  fo  various  and  dif- 
ferent Animals  and  Vegetables  in  a  place  of 

an  equable  and  uniform,   (or  in  one,  and 
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the  fame^  Climate^  it's  evident  that  the 
prefent  Situation  of  the  Axe  of  the  Earth, 
to  the  Plane  of  the  Ecliptkk,  is  the  beft 
(of  that  infinite  Variety  poflible)  that  cou*d 
be,  for  our  prefent  Circumftauces  ^  for  by 
any  other  very  confiderable  Ulceration,  all 
or  moft  of  the  mention'd  Advantages  would 
be  lofl.  For  all  which  Reafons  we  can 
never  fufficJenily  admire  the  Wifdom  of  the 
Author  of  Fature,  who  has  provided  fo  U- 
berally,  and  prudently  for  his  Creatures. 
$  XXVII.  The  fame  divine  Wifdom,  is 
confpicuous,  in  the  Situation  of  the  Earth 
in  refpeft  of  the  Sun  j  for  bad  the  Di- 
ftance  between  the  Earth  and  the  Sun,  been 
the  iame  with  the  Diftance  between  Mer^ 
cury  and  the  Sun,  i.  e.  were  we  brought  three 
times  nearer  the  Sun  than  we  are,  or  the 
San  brought  three  times  nearer  us  than  he 
is,,  our  Ground  in  Winter,  wouM  have  been 
hotter  than  red  hot  Iron,  and  what  a  Con- 
dition we  fliou'd  have  been  in  then,  we  may 
eafily  guefs.  On  the  other  Hand,  had  the 
Sun  been  reniovM  from  us,  or  we  from  the 
Sun,  to  the  Diftance  Ju^itur  or  Saturn  are 
iemov*d,  our  hoHeft  Summers  Day  had  not 
afforded  fo  much  He:ir,  as  thofe  that  now 
Itve  under  the  very  Polar  Star  (if  any  fuch 
there  be)  of  our  Globe,  feel  in  the  midft  of 
Winter.  Are  not  we  then  very  wifely  pre- 
luded for,   wl^o  are  put  in  fuch  Mediocri- 
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ty,  between  thefe  two  jextreme  Plftanccs^ 
that  neither  our  Heat  nor  Cold  is  fo  vior 
Unt'y  but  that  we  maV  either  .ensure  ^em%^ 
6r  with  a  little  Induftry  fence  i  our  felves 
againft  their  Injuries)  Again,  as  to  -the  fi* 
gurff  of  our  Earthy  we  are  certain:  .from  its 
Shadow  in  the  Ecclipfds  of.  the  'il^4?«  and 
a  great  many  other,  expeijfimental  Qbferva* 
tions  that  it  is  Spherical^  Spheroidical^  OK 
Orbicular :  Bating  the.  inequalitjles.  the  MouQ- 
tains  make,  and  this  Figure  is  a  wife  and 
beneficial  Contrivance,  not  only  as  it  Js  the 
moit;  Capacious,  and.  renders  all  thj^rpiarts  of 
its  Surface  equidiftant  from  its  .Center  of 
Magnitude,  and  alfo  from  its  Center  of  Gra- 
vity^ pretty  nearly,  whereby  the  equability 
of  its  Rotation  at3out  its  Axe.  and.  of  its 
Qrcumvolution  in  its  Orbit  is  prefer v^,  and 
all  the  Motions  on  its  Surface  in.  all  its 
Farts  are  rendered  Uniform  and  Similar.  But 
zVo^  as  the  Ingenious  and  Reverend  Mr.  Derham 
has  obferved.  i.  Becaufe  this  Figure  is  the 
fitteft  of  any  for  a  regular  and  gradual  Re- 
ception and  Surrcndry  of  Light  and  Heat, 
both  thefe  being  admitted,  and  given  of, 
by  more  flow,  creeping,  and  infenfible  De- 
grees than  they  cou'd  be  were  the  E^«ib 
bf  i  Figure  made  of' plain  fides  or  any  other 
Jf'jgure  whatfoever.'  2.  Becaufe  this  Figure 
-is  the  fitted  for  a-  regular  and  equal  Diftri- 
bution  of  the  Water?,  which  bcjng.  a  h?a- 
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vy  Body,  wou^d  fall  more  unequally  to« 
wards  fome  one  (ide  or  other,  were  the 
Eartb  of  a  Figure  made  up  of  equal  or 
unequal  Plains.  3.  Becaufe  this  Figure  is 
the  'moft  proper  for  an  uniform  and  equal  Di- 
ftribution  of  th^  Winds  and  the  other  Mo- 
tions of  our  Atrnc^here^  for  we  find,  that 
large  Mountains jBi^f^j  Cafes i^  add  Head^ 
lands ^  alter  and  difturb  in  fome  meafure  the 
uniform  Propagation  of  the  Winds,  even  of 
the  general  and  conftant  Trad^-winds^  and 
if  the  Earth  were  of  a  Multiangular  Figure^ 
the  adv^tages  arifing  from  regular  Winds 
and  Fannings  of  the  Air  wou*d  be  difturb^d 
and  dcftroy'd  to  a  much  higher  Degree. 
Now  thefe  are  fome  few  of  the  Advanta- 
ges of  an  Orbicular  Figure  in  general,  but 
as  to  the  prolate  Spheroidical  Figure  in  par- 
ticular,, tho'  it  be  the  neceffary  Refult  of 
the  Earth's  Rotation  about  his  own  Axe^ 
and  the  Fl^dity  of  its  fuperficial  Parts,  at 
the  Commencement  of  this  Rotation  ^  yet 
it  alfo  is  very  convenient  for  us.  By  the 
Earth's  Motions  about  its  Axe^  the  Parts  en- 
deavour to  recede  from  the  fame  Axe  as 
much  as  they  poflibly  can,  by  a  centrifugal 
Force,  arifing  from  the  circular  Motion^  and 
therefore,  if  the  Matter  of  any  of  the  Hea- 
venly Bodies,  was  Fluid,  at  the  Comnience- 
pient  of  this  circular  Motion,  it  wou*d  nc- 
ceflfarily  haye  rifen  from  thp  Poles ^  and  ac- 
''-■'        "  cumulated 
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cumulated  at  the  Eqtuttorj  and  1o  induced 
a  fpheroidical  Figure  on  the  Fhnrts  Body. 
i;enerat^  by  the  Cifeumvolfitwn  of  an  "EJkpfi 
about  its  IdTer  Diamfitet.  Now  fino&it  is 
evident  to  our  fight,  ailifted  with  a  |;ood 
TekfcopCj  particularly,  in  Jupttfir,  that  the 
Diameter  at  the  Equator  is  longn,  than 
that  at  the  Polee^  ^nd  fince  "Sir  IJkof  ffettfton 
has  dcmonftrated  that  Eartb  is  .^as.  leaft 
feventeen  Miles  higher  at  the  Efusair  than 
at  the  Poles,  and  fince  many  repeated  Exr 
periments  on  the  lengths  of  Pendulums  in 
different  Latitudes  have  confirmed  the  fame^ 
its  plain  that  at  the  Commencement  of  the 
diurnal  Rotation,  the  Surface  of  the  Planets 
has  been  covered  with  a  Fluid  ^  which  ^ves 
an  Account  why  at  every  forty  or  fifty  Fa- 
thoms, below  the  Surface  of  our  Earthy 
we  never  mifs  of  Water.  It  is  likewife  evi- 
dent from  this  Figure  of  the  Body  of  the 
Planets,  that  the  Surface  of  the.  temperate 
'piimates  is  larger  than  it  wou'd  have  been, 
had  the  Globe  of  our  Earth,  or  of  the  Pla- 
nets, been  either  fpberical  or  oblongly  fphe- 
roidical:^  fo  that  the  Advantage  of  this  Fi- 
gure is  very  confiderable,  the  Surfaces  of 
the  Polar  Regions,  which  by  reafon  of  the 
oblique  Incidence  of  the  Rays  of  the  Sun 
upon  them,  are  colder,  and  lefs  convenient 
for  the  Habitation  of  Animals,  and  the  Pror 
duftion   of  the  nobler  Sort  of  Vegetables, 
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are  hereby  confiderably  lefTened,  and  the 
Surfaces  or  Space  about  the  teviperate  Zonet^ 
which  are  moft  comfortable  and  ufeful,  are 
thereby  confiderabJy  enlarged.  The  fame 
Figure  obtains  not  only  in  the  ^artb^  and 
the  reft  of  the  Planets^  and  theif  Satellits 
but  likewife  in  the  Sun^  and  univerfally  iu 
every  fluid  Body  revolving  «boUt  an  jfxe. 

J  XXVIil.  Having  (hewn  fome  of  the 
Advantages  arifing  from  the  feveral  Motions 
of  the  t^rth^  and  the  Combination  of  thefe, 
which  are  common  to  the  other  Planets^  I 
come  now  briefly  to  confider ,  thofe  that  i 
poflibly  may  be  more  particularly  belonging 
to  our  Globe ,  and  are  not  the  imme- 
diate Confequence  of  its  Motions;  and  the 
firft  in  order  is  our  Atmofphere  y  of  fuch 
Neceflity  toward  the  liibfiftence  of  Animals^ 
and  the  growth  of  Vegetables^  that  neither 
cou*d  fubfift  any  confiderable  time  without 
it.  This  Atmofphere  is  a  thin  elajlick  Fluid, 
intermixt  with  Particles  of  different  Natures, 
furrounding  our  Globe  to  the  heighth,  of 
about  forty  or  forty  five  Miles.  The  Na- 
ture and  Properties  of  this  Fluid,  I  have 
in  fome  meafure  (hewn  already.  But  fome 
of  its  ufes  I  fhall  now  point  our,  and  firft 
as  to  Vegetation ,  Dr.  Grew  and  Malpighi 
have  fiiewn  that  it  is  a  principal  concur- 
rent therein,  and  by  Experiments  on  Seeds 
''ffwn  in  Earth  and  put  in  an  cxhaufted  Re- 


ceivh^  it  has  been  provbd  that  no  Vej^ista^ 
tioH  can  fuccccd  without  it,  what  mak^*  it 
fo  riccclfary  feems  to  be  bfecaiife  it  'beiHg 
mote  eafily  rarified,  and  heated  fey  the  ASiim 
of  the  Sun^  than  other  more  compaft,  h^- 
vy,  and  lefs  fpringy  Fluids,  is  fitter  to  ptor 
niote  the  Afccnt  of  Juices  in  the '  flenitet 
Channels  oi  Vt^etahles^  aiid  there  biirigl&d^ 
Fluid  without  a  confiderable  Portion  theribf, 
lodged-  up  and  down  among  its  Patlis/ -"tliV 
firft  impulfe  of  the  Juices  upwards,  •docs 
thence  arife.  As  alfo  becaufe  of  its  adive, 
Ipringy  and  fubtile  Nature,  it  rarifies,  aftii- 
ates  and  refines  the  more  fizy  Vegetame  juir 
ees  to  promote  their  Circulation  arid  'per- 
forms Funftions,  on  them  Analqgaus  to  that 
it  does  on  the  animal  Fluids.  Next  as  to 
Animals  it  is  well  known,  that  they  fcouM 
live  but  a  few  Minutes  without  this  ela- 
fttck  Fluid,  and  probably  that  which  f6 
fuddenly  kills  thunder-ftruck  Animals^  is  the 
quick  and  violent  Rarefaftion  of  the  Air 
about  them  \  for  the  Lungs  of  all  fuch  up- 
on opening,  are  found  quite-  deftitute  of  Air, 
and  the  fides  of  their  Veficles  quite  clapp'd 
together.  It's  certain,  that  the  Blood  is 
fent  from  the  right  Ventricle  of  the  Heart 
to  the  LungSy  and  if  the  Veficles  thereof 
be  not  diflended  or  blown  up,  by  the  Air, 
the  Circulation  muft  ftop  there,  and  the  Ani;- 
mal  peri  111  5  and  both  fi)r  the  Comminution 
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of  the  Particles  of  the^lood«  that  they  may 
more  leafily  pafs  through  the.  G^i//^r?^  and 
terminating  Yeffels,  and  for  the  Propagation 
thereof  in  the  .wider  ones,  there  is  necefla^ 
jily  required  a  Fluid  of  a  .  determinate  Gra- 
vity, and  Elajiicitji.  We  have  as  great  Dif- 
ficulty of  Breathing,  in  a  thin  (as  is  evi^ 
^nt  from  the  difficulty  of  Breathing  on  the 
tops  of  high  Mountains,  and  from  Experi^ 
ments  on  Animals  in  nearly  exhaujied  Recei- 
vers) as  in  a  thick  Air  j  and  ev'n  in .  Fi- 
jbes^  where  the  Water  in  fome  meafure  fup- 
plies  the  want  of  Air,  yet  if  you  draw  out 
all  :the  Bubbles  of  Air,  which  are  always 
found  in  Water,  they  will  languifli  and  die j 
and  in  great  Frofts,  if  the  Ice  be  not  bro- 
ken to  admit  frefii  Air,  the  Ft(b  in  Lo£hs 
and  Ponds  will  languifh  and  die,  ipot  to 
mention  here  their  Swimming-bladders^  which 
are  fo  neceltary  to  them,  and  communicates 
with  the  Air  in  their  GiUs.  So  that  even 
to  them,  a  certain  Portion  of  this  elafiick 
Fluid,  is  necelTary.  Now  how  well  is  this 
Fluid  fitted  for  the  gencrahty  of  the  Inha- 
bitants of  this  .  Qlohi  i  It  being  neither  too 
heavy,  nor  too  light,  neither  too  much,  nor 
'too  little  Elaftick^  for  the  ufes  of  Refpira- 
tion.  Another  Advantage  we  reap  by  our 
Jmofpberey  is,  that  by  it  our  Clouds  and 
Vapours  are  fupported,  without  which  we 
ftiou'd  neither  have  frefh  Watcr^  nor  Snow, 
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nor  Rain,  nor  any  of  thofe  things,  whii 
tnoiflcn  and  enrich  our  Soil,  and  make  _ 
fit  for  Vegetation.  For  tho*  it  be  the  S4 
that  rarifies  the  Water,  and  makes  it  taf^ 
its  firft  flight  in  Vapours^  and  Steami-^.-yi 
its  by  the  Atmofphere^  its  Progrefs  is  cot 
tinucd  to  the  upper  Regions,  and  fappofi-' 
ted  when  it  is  there,  to  be  afterwards  formV 
into  Snow,  or  Hall,  or  Rain,  or  carrid 
intb  other  Regions,  whofe  Soil  docs  wafl 
it  more.  Every  Body  knows,  that  if  thd^ 
were  no  Atmofpbere^  but  a  perfeft  VoU^  arouni 
the  Earthy  the  Aftion  of  the  Sxm^  wouV 
not  be  able  to  raife  the  Vapours  above  j 
few  feet,  from  its  Surface  ;  and  that  \f% 
only  the  Atmofpbere's  being  fpecifically  hetfi 
vier,  than  thefe  Vapours^  that  buoys  *em  u^ 
in  the  Air,  by  its  greater  Tendency  to* 
ward  the  Center.  Now  then,  if  there  -weri 
no  Atmofphere,  the  Vapours  cou'd  rife  to  tA 
fufficient  hcighth,  and  fo  cou'd  never  be 
cool'd  fufficiently,  fo  as  to  be  formM  into 
Snow,  or  Rain  -,  for  at  a  fmall  djftance  froip 
the  Earth*s  Surface,  the  reflefted  Rays  r" 
the  5»n,  make  the  Places  fo  warm,  that  n 
Vapour  cou'd  be  turn*d  into  Snow,  or  Rail 
there-,  for  it's  the  coldiicfs  of  the  upper  Ri 
gions,  (being  dell iture  of  thefe  refieded  Ray^ 
and  the  length  of  their  Defcent,  that  fonifl 
thefe  Clouds  and  Vapours  into  Snow,  anf 
Rain,  whenever  the  fupporiing  AtrnofpheA 
become! 
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beconies  lighter,  than  thefe  accumulated  Va^^ 
pours,  th^  fall  down  with  the  Temper  o^-l 
Heat  or  Cold,  they  had  in  the  tipper  Re^  ' 
gifn^y    and  fo   became  Snow,    or  Rain   ac^^r 
coraingly.    So  that   It's  plain,   it's  our  At*'  < 
mofphere  tliat  is  one  of  the  principal  Meanar  j 
of  our  Dews,  and  Rains,   and  all  the  Ble£<«J 
fings>  that  folloBT  upon  thefe.    Athird<Ad#l 
vantage  of  our  Atmoffhere  is,    our  Bree&et^A 
and  our  Windj,  which  carry  our  Ships  updl 
on  the  Sea,  and  purify  our  Air,  from   no- 
xious Steams,  which  (with  the  Concurrcnoft  \ 
of  (he  Sun)  rack  our  Snows,  and  dry  oob 
Ground  when  over-moiftned  ^  and  ferve  fos 
fo  many  other  Purpofes,  for  the  Accomnio* 
dation  of  Humane  Life.      Wiad  is  nothing 
but  a  violent  Motion  of  the  Air,   produc'd 
principally  by  its  Rarefadion,   more  in  one 
Place  than  another,    by    the  Suri's    Beams, 
the  AttraQions  of  the  moon,   and  the  Com- 
binations of  the  Earth's  Motions.    Without 
our  Atmefphere,    we   ftiou'd  have  bo  more 
Wind  above,  than  under  Ground,  and  fo  be 
depriv'd   of  all  the  Benefits   arifing  thence. 
Laftly,  Our  Atmofpbere  is  the  Vehicle  and 
Medium  of  Sound,  that  Senfe  which  moftly 
diftinguifties  us   from  Fi^es,   and  the  infe- 
rior fort  of  IrifeBs.    Sound  is  nothing   but 
a  Modulation  or  Percuffton  of  the  Air,  com- 
municated  by    an    inipulfc,    from  the  vibra- 
"iJg  fonoious  Body,  and  propagated  in  Un- 
dulatiom^ 
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duiationsy  through  the  Fluid  of  the  Atmth 
fphere^  cv*ry  way  round.  Without  our  Air 
we  ihou*d  not  be  able  to  hear  the  Report 
of  a  thbufand  Pieces  or  Ordinance  difcharg'd 
at  the  fmalleft  diftance,  as  is  evident  from 
the  Experiments  on  Sounds  in  exhaufted  Re-^ 
ceivers.  We  (hou'd  have  no  fuch  thing  as 
Languages  Or  Mufick^  and  what  a  comfortlefs 
ftate  this  wouM  be,  I  leave  th6  Reader  to 
judge.  Add  to  all  thefe,  that  it  is  to  our 
Atmofphere  the  Beauty,  variety  of  Colours,' 
and  Figures,  which  are  painted  on  the  Skies, 
the  Lightfomnefs  of  our  Air,  and  the  Twi- 
light  are  owing.  By  it  the  day  is  protra- 
ftcd,  and  the  night  (hortened,  and  in  thefe 
places  moft,  which  want  thofe  moft.  By 
the  RefraBions  of  our  Atmofphere^  the  Sun 
fifes  fooner,  and  fets  later  in  Appearance, 
and  with  its  beneficial  G)nfequences,  ^veq 
a  Month  fooner  in  fome  places  than  it  would 
otherwife.  And  the  Land  and  Mountains, 
appear  fooner  to  the  weary  wandring  Sai- 
lor, Thefe  are  great  and  noble  Advantages 
to  the  Inhabitants  of  this  Globe,  as  they 
beft  can  tell,  who  by  Accidents  are  fome- 
times  deprived  of  them.  From  all  which 
it's  very  plain  that  there  was  Counfel  and 
Befign  in  the  Contrivance  and  Produftioii 
of  our  Atmofphere. 

§  XXIX.    The  next  thing  in  Order  to  be 
.   confidcred  is,  our  Mountains y-  without  whicH 
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it  were  aJinoft  impoiTible  for  Animals  to  fulv 
fift,    or  Vegetables  to  grow,  they  being  one 
of  the    principal   concurrent  Caufes  toward 
the  Produftion  of  our  frelh-water  Rivers.    It 
has  been  fliewn  from  Calculation,  by  fcve- 
ral  Perfons,   and  particularly  the  ingenious 
and  learned  Profeffbr  of  Geometry  at  Oxford^ 
Dr.  Ed.  Hallej)^  that  the  Stm  raifes  Vapours 
from   the   Surfece  of  the   Sea,    in  a  Year, 
fufficient  to  fupply  all  the  Rivers  with  frefh 
Water  for  that  time.    Now  thefe  VapouraT* 
being  rais'd    (the  Sun  ading  upon  the  Sur-  J 
face  of  the  Sea,    as  a  Fire  under  an  Alem^ 
hicky   by  rarifying  the  fame,   it  makes   th* 
lighteft,    i.  e.  the  frefheft  Portions  thereof; 
to  rife  witl^it  firft-,  and  it  ratifies  the  Wa- 
ter by    the  Infiquation   of  its  adive  Parti*- 
cles  among  the  porous  Parts  thereof,  where* 
hy  they  are  put  in    a  violent  Motion   in- 
numerable different  ways,  and  fo  are  expan-' 
ded  by  the  compound  Fluid  of  Heat   and*, 
Air,  Of  hot  Air,    which  carries  up  with  it*- 
ev^y   little    Volum,    a    Cover    of   the    mori'  ' 
glutinous  Fluid  of  Water  which  becomes  a 
little  Bubble  of  hot  Air  incloftd  within  a  , 
fhell   of  Water,    whereof   a    great    number '  \ 
conllitutesa  Vapour,  which  being  thus  form'd- 
into  little  Bubbles  of  larger  Dimenfions  than  ' 
they  fonneriy  had,  by  the   intefline  Motion'  * 
raifed  by  the  He.it  on  ihe  Air  and  Water, 
ich   makes  their  parts  turn   round   theif 
T  Centers' 


r 


I 
I 


»T4  l^jXlOjfepi&tcan^^incfflcg 

Ofnters  of  Gravity,   and  fo  to  po/Tcfs  moi 
Sp^e,  and  likewife  to  fly  from  one  anothi 
aed,  by  thefe  means  being  become  fpeeifical 
Jighter,  they  are  buoy'd  up  by  the  weigl 
i\ff:,4ir»w^erey  and  that  this  is  pretty  m 
Jy-  the  Fad,  in  the  produdion  oi  Va^ 
jfa^.  be  evident  to  any  one  who  will 
lt^§.fc,  Vapours  raifed  from  common  water,  by  I 
a.fi^Iiriary  Fire  with  a  Mkrofcope^  ihtot^b 
fee^^"  pf  the  Smu,   which  will  prefently  * 
feen ,  to    be   innumerable   little   Bubbles 
Winter,'  of  different  Magnitudes  according 
tbe.dififcrent  Force  of  the  Heat  in  blowinj 
Stiem   up.      A  fmall   Heat    throws  off  bi^ 
M^:- Vapours,   and  fmall  Bubbles,  a  greatct 
M^i .  groffer,  ■  larger,    and    more   numerouf 
Giv^^les,    And  a  very  great  Heat,  (b  weigh* 
■*y»    li^rge,  and  many  Vgfides,   that  the  Aii 
B.riip:  able  to  receive  and  buoy  them   ujy 
a^'/o    produces   a    boyling  iu   the   Watei^ 
Afti^  icvery  one  ktjows  that  cold  foUd 
dJiCS,     intercepting    Vapours,    will    cond 
theAi  into  Moiiiure,  watery  Dfops,  and 
tet^    From  all  which  it  is  evident  that 
fours   may   be  raifed    by   the  Sun   in   fui 
Quantities,  as  is  fufficient  to  make  Cloui 
wlvch   relting  in    thofe   Places,    where 
Aif    is  of  equal   Gravity   with   them, 
Gaptied  up  and  down  the  Atmosphere,  by 
Gourfe  of  that  Air,    *till    they    at  Jail 
ig^ft.  [he  iides  of  the   more  eminent 
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Mountanovi  Places,  of  the  Glohe,  and  by 
this  CoDcuflion  are  condenfed,  and  thus  be- 
come heavier  than  the  Air  they  fwom  in, 
and  To  gleet  down  the  rocky  Caverns  of  thefe 
Mountains^  whofe  inner  Parts  being  hollow,' 
and  llouy,  afford  them  a  Bafon^  *tiU  they 
are  accumulated  in  fufficient  Quantities  to 
break  out  at  the  firfl:  Crany ;  whence  they  de- 
fcend  into  the  Plains,  arid  feveral  of  them 
uniting,  form  Rivulets,  and  many  of  thefe 
Rivers;  fo  that  it  is  evident  the  great  Bcp 
neiit  of  thefe  Eminences  is  not ,  that  by 
the  Shock  thefe  Vapours  get  in  their  Coutfe 
from  them,  they  are  condensed,  fo  as  to  be 
precipitated  thereby  through  the  Chinks  of 
the  Rocks,  but  that  afterwards  in  their  Bow- 
els they  are  preferv'd,  \\\\  they  be  of  fuf- 
ficient quantity  to  form  Rivulets,  and  then 
Rivers ;  for  doubtlefs  our  Vapours  wou'd 
fall  in  Rain,  and  Dew,  tho'  there  were  no 
J^ountainsj  but  then  they  wou'd  fall  equat- 
ly.^  over  confiderable  Places  of  the  Glohs  at 
once,  and  fo  wou*d  be  fuckM  up  in  ihe 
Ground,'  or  make  an  univerfalFucJJk-^  where- 
as by  thefe  Mountains,  they  are  perpetually 
almoft,  (at  leaft  a  Nights)  pouring  down 
in  fonie  particular  Places,  and  there  treafuring 
up,  for  a  conftant  Supply  to  the  Rivers.' 
Not  that  other  Caufes  may  not  concur  to- 
ward the  Produftion  of  Fountains,  Rivers," 
nd  frcfli  Water,  bcfides  the  raifing  of  Va-, 
T  %  j^iir's' 
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pours  by  the  Heat  of  the  Sun^  to  defceid 
in  Katns\  Mifts^  and  Dews.  They  might  be 
raifed  from*  the  Sea  by  Suhterraneous  Heats, 
and  percolated  from  theiir  Saknefs,  by  b6* 
ing  ^fain'd  through  Earths  and  Layers  of 
Minerals  of  different  Natures  5  but  it  is 
not  eafv'  to  conceive,  how  any  ftraining  can 
bring  telt  Water  to  that  degree  of  frelhnefsi 
our  Rain,  and  Snow  Water  is  brought.  All 
the  artificial  ftrainings,  tho'  never  (b  offtfl 
repeated,  and  througti  whatfoever  kind  of 
'Sands  or  Earths,  hitherto  difcovcred  and 
miaidc  ufe  of,  ftrll  leave  a  BraJdjbnefs'va  fait 
Water,  that  makes  it  unfit  for  Animal  ufes^ 
neither  does  there  appear  any  kind  of  nar 
tural  Operation,  fufficient  for  this  purpofe; 
but  this  natural  Sublimation  and  Dijiillation 
of  Vapours  into  Dews^  Mifis^  and  RatnSy 
which  makes  it  very  probable  that  this  is 
the  priueipal  efficient  in  the  Produftion  of 
Rivers  and  Fountains.  As  to  the  perpetuity^ 
and  equabilttj  of  fome  Fountains,  where 
there  are  no  confiderable  Mountains  over 
and  above  what  is  to  be  expeded  Irom  the 
uncertain  and  unequal  falling  of  Rains^  Mifls^ 
or  Dewsy  nothing  can  be  concluded  from 
thence,  unlefs  the  Extent  and  Capacity  of 
the  Kefervoirs  of  falling  Rains  in  the  Bow- 
els of  the  Earth  were  certainly  known.  For 
the  frefli  Water  may  be  conveyed  to  fo 
great  a  diftance,    and   ki   fuch    a    ^uantky^ 

and 


and  to  fo  great  a  depth,  by  the  firuation 
of  the  internal  Channels,  as  may  be  fuffi- 
cient  to  raifc  it  in  larger  Streams,  than  any 
Fountain  Head  as  yet  known  can  fend  out, 
and  the  depth  and  diftance  of  the  Bafon 
may  hinder  it  from  fending  out  Senfihly^  more 
Water  at  one  time  than  another.  The'  if 
the  Quantity  were  precifely  the  fame  at  all 
times ,  in  thefe  perennial  Fountains,  the 
difficulty  wou'd  be  greater.  However,  what- 
foever  the  Origin  of  Fountains  may  be,  ftill 
Hills  are  the  Refervoirs  in  this  great  Work. 
Another  very  confidcrable  ufe  of  thefe  Hilli^ 
and  Eminences,  is  the  Determination  of  thefe 
Rivers ;  for  tho'  there  had  been  Rivers  with- 
out Mountains,  (which  is  hardly  pofiible) 
yet  in  that  cafe  the  Rivers  cou'd  only  have 
run  in  a  ftraight  Line,  if  they  had  run  at 
all-,  whereas,  by  thefe  Eminences,  plac'd  up 
and  down  the  Globe,  the  Rivers  make  in- 
numerable beautifying  turnings  and  windings, 
whereby  they  enrich,  fatten,  and  water  the 
Soil  of  feveral  different  Countries  in  one 
Courfe,  make  the  Ttanfportations  and  Car- 
riage over  Lands  more  eafy  and  manageable, 
and  at  laft  difembogue  in  feveral  Mouths 
iiito  the  Sea ;  where,  by  the  affifttnce  of 
the  Tides,  they  form  Harbours  and  Ports, 
for  the  convenience  of  Shipping  and  l^Iam- 
gation.  AH  thefe  Advantages  we  have  by 
our  Moumains  ^  for  tho'  from  other  Caufes, 
T  3  we 


*78  i&l)iiofopi)icai  ^^inti^Xts 


wc  might  pofTibly  be  fupply'd  with  frclh  Wa^ 
ter  Spring!^   (tho*  Nature  feldom  is   LuxUf 
riant    in  diverfity   of  Caufcs)   yet   without 
our  Mountains  wc  cou'd  never  have  Riveiil^ 
nor  cou'd  theCe   Rivers   have  fuch  delighiy, 
full  turning?,  nor  thofe  ufeful  falls,  which 
gives  them  an  impetuofity  that  may  be  iiii- 
^rovM  to  fo  many  delightful  as  well  as  prot 
fitable  Ufes.    Laftly,    If  we  confider  whi 
thefe  Hills  in  their  own  Nature  and  CaUl 
are,  we  fhall  plainly  perceive  their  Ncceffl- 
ty    and  IJfe:  A  Hill,   is   nothing  but  the 
Nefi  of  feme  MetrU  or  Mintfw/,   either  of 
Stone^  Iran,  Tin,  Copf/er,  or  fuch  like  lower 
Vegetables :  Thefe  Viettals  and   Mii\eraU^  by 
a  plajiick  Virtue  proper  to   theinfelves,  and 
the  efficacy  oi  fubterraneon  Heat  and  Fires, 
converting  the  adjacent  Earths  into  their  Sub* 
ftance,  do  encreafe  and  grow  as  truly  as  Ani- 
mals  or  Vegetables^  and  requiring  free  Paflage 
both  for  Air  and  Water  to   aflifl  in  their 
formation :  By  their  Growth,  and  the  Heat  of 
the  fubterranean  Fires,  raife  and  pufh  upward 
the  Surface  of  the  Earth  according  to  the 
jnecefTity  of  their  Nature,    and  the  quantity  j 
of  the  Metallick  or  Mineral  Bed.     I  do  nod 
fay  that  all  Mountains  owe  their  Origin  to  ' 
fuch  Caufes,  fubterraneam  Fires  have  thrown 
lip  Mountains  oilAineral  and  "^etallick  Beds, 
already  form'd,  the  Sea  and  Tides  have  thrown 
up  Banks  and  Bays  of  Stone  and  Sand,  Cur- 
rents, 
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^P*Dts  and  Streams  in  proper  Situations,  mee- 
ting and  juftling  have  form'd  Eminences  of 
different   Sizes  and    Matter :    And   Art  and 
humane  Induftry  has  raifed  fome.    But  ge- 
nerally and  for  the  moft  part,  all  the  emi- 
nent Mountains  are  found  to  be  Nefts,  and 
Beds  of  Minerals  and  Mattah,   which  have 
large  hollow  Cavities,  for  Water  and  Air, 
and  whenever  they   have  been   digg'd  into, 
thefe  have   been    found   in  them,    with  all 
the  appearances  of  fome  parts  of  them  a  for- 
ming and   growing  in  a  manner  proper  to 
them,  and  analogous   to  the   Vegetation  of 
Plants,     The  manner  how  they  are  produ- 
ced is  not  here  neceflary  to  be  enquired  in- 
to,   but  that  Mffttah  and  Minerals  are  en- 
creafed  and  do  grow  is  part  all  doubt,  and  is 
confirm'd  by  all  Miner's  and  Diggers:  And 
that  there  may   be  fubterraneom  Heats  fuf- 
ficient  to  raife   them  into  Hills   and   Moun- 
tains,   is  evident  from  fome,  fo  formed  near 
Vukano's  and   burning  Mountains:  And  the 
Force  and  Violence  with  which  thefe  Burn 
and  throw  out  fuch  Maffes  of  Jtonj,  fulphiu 
■rous,   and   earthy    Matter.     From  all    which 
it  is  evident  our  Mountains  are  as  ncceHary 
as  our  Mettals  and  Mtnerah  are.    I  do  not 
mention  here  their   ufe  and    advantage  for 
the  produfliun,    ftielter,   and  nourifhment  of 
fome  forts  of  Vegetables  and  Anim.^ls  which 
cou-'d  not  grow  or  live  fo  well  any  where 
T  4  clfe. 
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df&  .But  from  the  wbol^  we  inav  ft«  of 
what  Advantage  thefe  unfightly  rMole^s  (99 
i&me  thought  them)  are  to  the;  Acrommor 
dajtions  and  even  Neceflities .  of  living. 

•§  XXX.    Next  come  ouc  Fluids  to  be 

^nfidercd,   without  which  W€  couM  never 

liavis  been,  feeing  they  are  a  very  \effentid 

^rt  of  US)   that  which  I  (hall  principally 

^e  notice  of,   is,   \.  The  fewnefs  pf  tibe 

Original  and  prmary   Fluid?,  in  refped  <^ 

that  yaft  Nutnber  of  compounded. opes,  which 

are  indeed  numberlefs.    Thp  primary  ones  hir 

idiecto  certainly  known,  are  only  four,  'Jjfi^. 

'Air,   Water ^  Mercury  and  Ughti^  three  of 

which   are   but  feldom   much  compounded 

With.pthcrs,   fo  that  it  is  Water  j  along,  op 

il^Mpby,  that  i^  the  Bafis  of  all  our  Mixtures 

gnd  it  is  the  parts  of  folid  3odi9  floating 

in  this  Fluid,  ^hat  produces  aU  our  dpligtrt^ 

ful  and  ufeful  varieties  of  Liquors  ^  £q  frur 

gal  is  Nature  in  Principles^  and  fb  fitful 

anf]  various  in  £fFed  and  Compofitions.  .3.  Xhfs 

great  difference  between  the  fpecijick   Gravi- 

vities  of  our  Fluids,  yiercurj .  being  about 

8000  times  heavier  than  Air.  Kow  not  to 
ixientiop  the  many  ufes  of  diisjaft  Fluid  ija 
.Artificers  Works,  had  Air  been  as  heavy  as 
-^er^fiy^  it  had  been  altogether  ufelef?  ip 
';Rd[piration  ^  qn  the  contrary,  it  had  choaked 
.lis  iminediately  -^  and  had  tber;e  not  bcen^va 
rjpluid  of  thc.sfajxie  weight   with;  M^r^^wiy, 
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f.  c.  a  coJIedioii  of  exceeding  finalJ,   vaftly 
heavy  Spherules^  in  the  prefent  Circumftan-  ^ 
CCS  of  Mankind,    I  do  not   know  what   ai 
great  part  of  the  World  would  have  donei  I 
For  the  Lewdnefs  and  Debauchery  of  Mani  \ 
kind,  has  brought  a  great  many  Difeafes  t^, 
that  degree  of  Malignity,   that  i  fcarce  fee" 
Jlow    a.  thorough  Cure   cou'd   be   made  of 
'em,    without   this   Fluid  ^    for  it's   certain 
whenever  any  Difteinper  arifes  from  an  ob- 
ftrudion  of  the  Blood  VelTels,  wherem  the 
Blood  and  its  VeiTels,   are  chiefly  concerned 
(for  in  T^ervous  Cafes  I  am   falisfied  jt   is 
pernicious,  in  great  Quantities  efpecially)  that 
this  Fluid,   if  not  abfolutely   neceffary,    is 
extremely  beneficial ;   for  nothing  has  fuffi- 
cient  force  to  take  away  this  obftruiJiion,  and 
to  feparate  the  Globules  from   one  another, 
in  the  extreme  capillary   VelTels,    but  a  lit- 
tle weighty  Sphere^   fuch  as  the  Particles  of 
hXercury   certainly   are.     Now  by  this  diffe- 
rence of  the  Specifick  Gravity  of  the  Fluids, 
a    Remedy   is   provided  for   all   thcfe    Mala- 
dies,   which    I    am  fntisfied  are    more   than 
two  or  three.     But  that  which  is  moft  won- 
fiprful   in  iliefe   Fluids,  is,  5.  The  univerfal 
tcQndition  of  the    diredion  of  their   Prejfure 
.upon  the  fides  of  the  cont-iiniug  Vcllel  j  for 
in    all  Fluids  of  whatfoever  kind  or  nature, 
this  Prefjiire  is  communic.ited  in  Lines  per- 
\n^fi*^  tp,thg  .(^es  of  the  coiiiaining  Vef^ 
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fel.     Now  this  property  of  Fluids,   whidkl 
is  fo  beautiful  and  uniform,   is  the  necefiarpJ 
Confcquence  of  the  Sphericity  of  their  crtT"^ 
flituent  Particles  j  for   fince  by    the    thS 
Law  of  Nature,  ReaBion  or  Repulfe  is 
ways  equal  and  contrary  to  Impulfe  or  Aftion, 
in  the  fame  Diredion,  confcquently  the  fides 
of  the  containing  VelTel  prelfes  the  containM 
Fluid,  as  much  as  the  contain'd  Fluid  preffes 
the  fides  of  the  containing  Veflel  ^  and  this 
prejfure  of  the  fides  of  the  containing  Veffel, 
is  direfted   in    the   fame   right   Line   with 
that  of  the  contain'd  Fluid,  but  is  contra- 
ry  to   it.    Now   feeing  a    right  Flane^  can 
only  touch  a  Sphere,  in  a  point,  and  can 
prefs  it  in  a  direftion  through  that  point 
of  Contait ;    if  this  Diredion  through  the 
point  of  ComaSiy  do  not  likewifc  pafs  through 
the  Center  of  the  Sphere,  the  Sphere  will 
necefiarily  revolve  upon  Plave  till   the  Di- 
reftion  of  its  prejfure,  from  the  point  of  Con- 
taH  pafs  through  the  Center  of  the  Sphere'^ 
juft  fo  likewife,  if  a  Plane  prefs  two  SpbereiT 
in  the  fame  Direftion,  the  Line  of  this  Di« 
redion    will  necefTarily   pafs  through    botftfl 
their  Centers.    And  fo  if  there  be  any  nunti 
ber  of  Spheres  whatever,   prefs *d  by  a  PlastA 
in  the  Uwc  Direftion,   the  Line  of  this  DiJ 
reftion  will  necelTarily  p.ifs  through  all  ihel'rf 
Centers.      But  a  Line   through  the  Centea 
of  a  Sphere  from   the  point  of  Contaft,  " 
perps^ 
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ferpendicuUr    to    the    Tangent    Plane -^    and 
fince  this   is  the   Direftion    of  the  prejfure 
of  the  Plane  upon    the  Spheres,    it  is  alfo 
the  Diredion  of  the  preffiire  of  the  Spheres 
upon   the   Plane.    Since    alfo    the  Particles 
of  Fluids,  are  Sphericaly  or  nearly  approach- 
ing thereto,  and  fince  they  are  fuppos'd  ex- 
Eeeding  finali,   as  alfo   fince   curve  furfaces 
are  compounded   of  an   infinite  Number  of 
little  plain   furfaces,   it   is   univcrfally  true, 
that  all  Fluids  of  what  nature  foever,  prefs 
the  fides  of  the  containing  VelTcls  in  a  Di- 
reftion  perpendicular  thereto.     And  on  the 
other  hand,   fince  by  experience^  it  is  found 
true,    that  Fluids  do  prefs  the  fides  of  the 
containing  Veflels,   in  a  Direftion  perpendi- 
cular thereto,  it*8  certain  that  the  Particles 
of  all  Fluids  are  Spherical^    or  nearly  ap- 
proaching thereto-,  fo  that  this  is  now   no 
more   Hypotbefis    but   Deinsnjiration.      Now 
cou'd  any  thing  but  the  Fingers,  and    Al- 
mighty  Power  of  God,    have   rounded   thofe 
infinite   numbers  of  fmall  Particles,    where- 
of fluids  confift  ?    Or  cou'd  any  thing  but 
his   Wifdom,    have   a(Tign*d   them   their   true 
dimenfionSj  their  exad  Weights  and  requir'd 
Solidities?   We  (hall  allow  him  to  continue 
in    his   infidelity    who  can   demonftrate  by 
what  Laws  of  Mechamfm,    all   the  Particles 
of  Water  were  turn'd   of  the  fame  Diame- 
ter^  Solidi[y  and  Weight,  and  thofe  of  Air, 
Mercury 
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Mercury  and  Light,  tum'd  all  of  differei 
Diameters^  Solidities  and  Weights  from  on 
another;  but  all  of  the  fame  Diameters^  SOi 
Jidities  and  Weights  among  themfelves. 

§  XXXI.  What  a  noble  reprcfentation  < 
the  Divine  Wifdom  does  our  Fluid  of  Z-rg-iifii 
afford  us!  how  wonderfully  are  its  parH  J 
fram'd!  and  with  what  a  prodigious  vehci^k 
are  they  fent  from  the  Body  of  the  Sunt  J 
its  Subtility  is  almoft  beyond  imaginatioDj-J 
no  Pore  fo  fmall  as  to  exclude  it;  no  Stream" 
of  it  fo  great,  but  may  be  congregated  aimoft 
into  a  finglc  Point;  no  Surface  fo  finely  po- 
lifhed,  as  not  to  fcatter  almoft  one  half  of  if  5 
its  Rays  traverfe  through  one  another,  mil- 
lions of  different  ways,  without  interfering  , 
ev*n  in  the  ftraiteft  PalTages  ^  in  one  Word,  I 
we  are  not  able  to  coraprehend  nor  imagine! 
a  Number  fufficiently  fmall,  to  exprefs  its  I 
fubtiiityj  in  every  pulfe  of  an  Artery^  jti 
runs  fome  hundred  and  thirty  thmtfand  Miles ^^i 
what  an  amazing,  and  unconceivable  velocjty^A 
muft  this  be!  nothing  but  the  aflion  of  the! 
Mind,  can  any  ways  reprefent  it:  And  then  I 
what  a  beautiful  Idea  of  this  Fluid,  do  SirJ 
Ifaac  Newton^s  later  Difcoveries  prefent  usJ 
with,  ev'ry  Ray  is  endow'd  with  its  owai 
Colour,  and  its  different  degree  of  Refrangihi^M 
liry  and  Reflex ibility.  One  Ray  is  Violet,\ 
another  In.iigo,  a  third  Blew,  a  fourthi 
Green f  a.  fifth  Telhw,  a  fixth  Orange,    andj 
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the  laft  KeJ.  And  thefe  arc  the  primary. 
and  original  Colours^  and  from  the  mixture 
of  thefe,  all  the  intermediate  ones  proceed, 
and  White  from  an  equable  mixture  of  the 
whole ;  Black  on  the  contrary,  from  the 
fmall  quantity  of  any  of  them  being  refleded^ 
or,  all  of  them  in  a  great  meafure  being, 
fuftbcated.  So  that  now  it  is  not  Bodieff, 
that  are  coloured,  but  the  Light  that  falls 
upon  them,  and  their  Colours  arife  froitf*^ 
their  jiptitude^  to  refled  Rays  of  one  Colour/ 
and  iranfmit  all  thofe  of  another.  Theiij. 
prominent  littM  parts,  upon  their  Surfacesjf 
according  to  their  different  Degrees  of  den-* 
fiy  and  thinnefs,  are  apt  to  refleft  back  up-i 
on  our  Organs,  Rays  of  one  Colour,  and 
of  one  degree  of  Refrangibility  and  Refiex-' 
ilfilicj/^  and  to  let  others  pafs  through  their 
Pores-,  and  this  one  Colour  too,  is  lefs  ot 
more  intenfe,  according  as  their  prominent 
parts  are  of  diiVerent  denjities,  or  are  thici 
or  thinner.  For  the  Jirft  degrees  of 
tenfenefs,  in  all  the  primary  Colours,  ft 
to  arife  from  Tome  determin'd  degrees  i 
denjky  and  r/jin«s/j;  aud  the  fubfequent  di 
grees  from  the  other  different  degrees  of  j 
dentiry  or  thicknefs  or  ihinnefs,  of  rhfi 
prominent  little  pans,  of  the  Surfaces  of 
Bodies.  Light  afls  upon  Bodies  by  heating;' 
diirolving,  and  putting  their  parts  ma  vibra* 
Ui^  Motion  y  as  alfo  Bodigi  afl  upon  Light, 
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in  diawiag  ita  parts  to  them,  and  that  n 
Lines  perpendicular  to   their  Suxfeces:    AI 
the  differently  refiexible  Light,  obferves  thtt 
one   Law»  that   all  the  different   Angles 
Incidences  are  refpedivety  equal  to  the^^^, 
pf  Reflexion-^  and  all  the  differently  R^frai 
gible  Rays  uf  Light,  obferve  one  Law  iiki 
wife,  visi.     that    in    all    the    obliquities   b! 
the  fame    Ray,   to  the   Plane  of  Incidencei 
the   Sines  of  the   Angles   of  Incidence^   a« 
to    the    Sines   of  the   Angles    of  KefraSio» 
in    a  conftant  ratio -^  and    both    thefc    Vt(y 
pertics  proceed  from  one,  and  the  fame  Prin* 
ciple,  afting  in  different  Gircumftances,  via. 
that   Bodies  attraft   Ldght  in   Lines  perpen- 
dicular to  their  Surfaces,  and   that   this  at- 
tcaiition  is  equal  in  all  the  Incidences,  and 
RafraBions  at  equal  Diilanccs  from  the  fara4 
Plane,   and   the    refieBed  Rays    are    turn'"* 
back    before    they    arrive    at    the    refleEltng 
Plane :    For    if    the    refleBing    Plane,   have 
fuch   a   force  of  attraBiony  that  before  tlw 
Ray  arrives  at  it,  it  has  already  made  t" 
Sine    of    the   Angle    of   Incidence,  equal     t( 
the  Radius,  the  Ray   raufl;   refled,  and 
enter  into  the   reflefting   Pl;uie  at  all:,  if 
leRer  degree  of  attraElion,  then  lunfl  it  ej 
ter  the  Body  of  the  Plane,  and  proceed 
the   Line,    th.it    its   dired:    itnpulfe,   togethi 
with  the  degree  of  attraBion   in  the  reffo^ 
Bing  ,  Body,   neceffarily   generates.    Atid   as  ' 
tfii 
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thete  may  be  different  degrees  of  AttraBion  in 
Bodies,  which  produce  their  different  degrees . 
pf  Elaftkitj  and  Cobefion,  fo  there  muft  be 
different    degrees   of  attraSion   in    Mediums, 
fuppos'd,  to  account  for  their  differenc  Pow- 
ers, in   bringing  the  refraBed  Rays   nearer 
to  or  farther  from,  the  perpendicular  %  for  it's 
^ell  known,  all  Mediums  have  not  the  fame 
tefraBive    Virtue.    Now    what  a  beautiful, 
uniform,  and    fimple    Theory    of    Light,   is 
here  ?  this  is  fo  very  like  the  frugal  Jimph^  ■" 
c^ty,  and  yet  the  manifold  variety  of  Natur^  J 
ffiat   one  would  be  almoft   tempted  to  be^l 
fleve   it    true,  were  there  no   T)e7nonJlrati€^  \ 
and  Experiment  to  confirm  the  truth  of  iL  j 
I  might  likewife  fhew    here  the    Art    aria  I 
Contrivance    of  Nature,   in    the   produftiott  | 
of  the  Cohejion  of  Bodies.    But  having  beeif  ' 
pretty    copious    on     this     Subjeft    alreaidy,- 
I    (hall  only    fuggeft   one  very    rematksbJe 
Inflance  of  the  wonderful  Cpnuivance  and 
Wifdom   of  Nature,   in  the  propagation  of 
Ijghty  viz..    that  a   Ray   of  Light,  In  paff 
fing  from   a   luminous  Point,   through    two 
differently    refraBhig    Mediums^  to    illumi- 
nate a  given   Point  ^  fpends   the  leafl:   tima 
("the  refrading    Powers  of  the  feveral  Me- 
diums confideredj  pofTible,  and  confequently 
when  the  Rays  pailcs,  but  through  one  and 
the  fiiine  Medium^   i.  e.  when  a  Ray  paifes 
Iroia-  2i  kttiainous  point,/  to  rcfled   upon   a 
^^^^^^^^~^  given 


its  i^DilofopiOi'cal  Wnciplts 

given  point,  it  takes  the  fhorteft  way  pta 
iible.  This  the  Geometers  hwe  deraonili^ 
ted,  and  particularly,  Mr.  Hngem  in  tffl 
Treatife  of  Light,  very  elegantly  page  a 
and  41.  Now  I  appeal  to  the  Reader,  ho% 
incredulous  foever,  if  this  be  not  an  ftii 
fiance  of  Connfel  and  Beftgn^  is  nor  this  ] 
like  the  Methods  of  Prudence  and  WifJonlLl 
which  will  nor  fpend  more  time  on 
thing,  than  juft  what  is  necetTary 
the  Bufinefs  j  which  will  not  go  about,  bill 
take  the  Ihorteft  Courfe  poflible,  that  wifl 
bring  it  to  the  place  defign*d>  He  that  caq 
refift  fuch  pregnant  and  powerful  Inftances 
of  Divine  Wifdom,  will  never  be  convinc'd^'j 

%  XXXir.  I  fliould  next  proceed,  tc^ 
fhew  the  wonders  in  the  Bowels  of  oiir 
Earthy  but  there  our  Difcoveries  are  fo  few 
and  our  accounts  of  this  matter,  fo.Iami^ 
that  little  to  be'  reckon'd  certain,  can  be  d© 
Jermin'd  about  thefe  Inner  Keghns.  Soral 
have  concluded  that  there  muft  of  NecelT 
ty  be  a  Central  heat,  becaufe  they  f^w  thai 
Springs  run  fafter  in  Froft  and  Snow,  thad 
in  hot  Weather,  but  that  might  proceel 
from  fonic  of  the  other  more  narrow  outM 
let!  of  this  Bafoh's  being  ftopt,  by  the  FrofliJ 
and  the  Vapoitrs  that  the  Sun  raifes  thencq 
being  kept  in.'  Others  have  thought  th^ 
within  this  outer  Cruft  of  Earth,  there  umflT 
be  a  Difcontbnntv,  for  fonie  confiderable  di^ 
RanceJ 
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ftance,  quite  round,  and  that  there  was  fuc- 
ceeding  this,  a  large  Sphere^  moving  after  a 
certain  manner,  to  account  for  the  variation 
of  the  Magnet'^  what  Truth  may  be  in  that 
we   muft  leave  to  Time  and  future  Obfer- 
vations  to  determine^     But  the  Magnet  in 
it  felf  is  a  beautiful  Inftancc  of  the  Power 
and  Contrivance  of  the  Author  of  Nature, 
of  the   reality,  of  Attra8ion    in  genejral  in 
Bodies,   and  that  different  from. their  Gra- 
vities y   and  of  their  imperceptible  Influeii- 
ces  upon  one  another.    For  this  wonderful 
Foffil  not  only  attrafts  and  repclls  Irbn^  arid 
all  Chalybeat  Compounds,    and  all  other  Mi^ 
Tier  ah  of  the  fam^  Nature  with  it  felf,  ac- 
cording  to  their  different  Situations  in  re- 
fped  of  its  Poles.     But  when  Iron  is  duly 
impregnated  with  the   Virtues   it  communi- 
cates,  and   properly  managed,   its   Extrpmi- 
ties  at  fometimes  points  direftly  Forth  and 
Soiithy  and  thence  varies  both  in  the  fame 
and  in-  different  places  of  the  Globe^  in  rer 
gular   and   uniform    Figures,   towards    Eajl 
and  Wefi^  accordiing  to  the  Sjfjiem  oi  thefe 
Variations   difcovered   by   the   Learried  ]and 
ingenious  Dr.  Halley.    And  very  probably,,  as 
the  common  Horizontal  Needle,  is  continu- 
ally varying  towards  Eafi  and  tf^ej}^ .  to  the 
dipping  or  inclining  Needle  is  varying  up 
and  down,    towards  or  from  wards  tn6  2Ji?- 
Tfiths  according  to  the  Sufpicions  of  the  Lfar-' 
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ncd  nnd  Reverend  Mr.  Derbam,  and  pofiiJ 
h\y  in  a  regular  and  uniform  Syfierrty  and 
there  may  be  other  beautiful  and  regular 
Qiialities  not  yet  difcovered,  in  it  all  theftf 
mentioned  beingfound  out  within  lefs  than  jcm" 
Years.  There  is  a  Ring  about  Saturn  whic! 
moves  differently  from  his  Body  that  fome-' 
what  favours  this  Suppofitlon  of  Interior  Orbs^ 
but  I  cannot  come  into  the  Opinion  that 
this  Annulus  may  be  fome  remaiife  of  thi 
Ruins  of  a  Cruft,  that  is  fall'n  in  upon  th(  ^ 
Body  of  the  Planet^  becaufe  this  Rin^  ap»' 
pears  to  be  regular  and  uniform,  of  an  equal 
breadth  quite  round,  and  at  an  equal  diftance 
from  the  Body  of  the  Planet ;  befides,  it 
is  fcarcely  probable  that  thefe  Planets,  which 
like  ours,  may  be  defign'd  for  the  Habita- 
tion of  fome  fort  of  Animals^  fhou*d  be  fo 
ruinous  as  this  Suppofition  wou'd  make  that 
Planet  to  be.  If  it  be  true  that  all  the  Bo- 
dies of  the  Univcrfe  aitraH  one  another^ 
and  if  it  be  very  probable  from  the  Bene* 
firs  of  onr  Moon  to  the  Earth,  that  fucfe 
like  and  analogical  Advantages,  of  raifinp 
Tides  in  the  Fluids,  ief!edin!»  Light  io  the 
Night  Seafons,  and  emitting  other  Influen* 
ces  for  Life  and  Vegetation,  acrue  to  tbej 
Planets  from  their  SateSits  and  other  A^ 
fendages^  then  it's  Very  plain  that  when- 
ever, a  lelfer  Body  (however  figured)  attends 
.the  Motions  of^   and  revolves  with  a  grea- 
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ter,  that  that  lefler  Body  is  dcllgn'd  by  its 
attra&ian ,    and   Infiuences  to  produce  fome 
efFefl,  that  is  the  Confequence  of  this  Attra- 
Sion  and  tliefe  Influences.   Thus  it's  plain,  our 
Mwi  was  defignM  to   raife  out  Tides,  and 
regular  Winds,   to  enlighten  our  Nights  and 
to  difturb   the  Motions   of  our  Earthy    for 
Purpofes  that  jioflibly  we  may,  or  may  ne- 
ver, conje  to  dilcover ;   and  fo  the  SatelUts 
o£  Jupit?r  ^nd  Saturn,  were  defign*d  to  at*- ■ 
trad  their   Fluids,    and   to  enlighten   theiif| 
Nights,  or  diforder  the  Motions  of  their  re^  | 
^e^ive  P/dnecj-,  or  to   produce  fome  effefl.l 
confequent  upon  Attraftion,  and  I  have  fug-*  I 
gefled  before,  that  the  Multitude  of  the  Sa-*  I 
tellies  of  thefe  Planets  may  ferve   in  theit  1 
yaft  diftance  from   the  S«»,   to  hinder  theiif  I 
Fluids  (by  frequent  and  various  DifturbancesfJ  I 
from  freezing  j   and  to  enlighten  their  long.  J 
tedious  Nights,  and  the  greater  number  qf  I 
the  SatelliCs  of  Saturtt^   th:in  Jupiter^  feen^  I 
to  favour  this  Conjedure.      Now   this  Jn-i  1 
ftu/w5  may  poflibly  ferve  fome  fuch  purpofe'  I 
aS  this,  (ince  it  moves  differently  from  the   I 
Body  it  felf.    But  all  thefe  are  but  Conje-'   j 
flutes-,  and  as  fuch  I  leave  'em.    It's  pro-J  J 
babte   thnt  Earthquakes,   and  Vulcam\^  pro-  1 
ceed  from  fome  Motion  and  Mixture  of  diR  a 
ferenr   Particles  within    the    Body   of  the  I 
Earth -^   for   as  to  a  Central  Globe  of  Fire;'  I 
^r  is  not  eafily  to  be  conceiv'd  how  it  caii 
V  U  J  fiibfiff 
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fubfift   without  Air  or  Fewel,   or  without 
confuming  the  contiguous  Parts  of  the  Glol^e^ 
and  if  it  had  either  Air  or  Fewel,  it  muft 
make   a  greater  Havock,  than  any  Hiftory 
inentions.    Betides^  that  it  cannot  well  con* 
lift  with  thefc  mentioned  interior  Orbs^  with* 
out  confounding  their  regular  Motions:  AH 
the  Appearances  of  Nature  which  feem  to 
require    it,     may    be.  more    naturally    fol- 
yea  by  the  Fermentation  of  different  oteams 
and   Vapours ,    within  the  Cavity    of  the 
Earth.    Thefe  Vulcano^s  and  fiery  Eruptions, 
never  happen  but  where  Sulphur  and  Iron 
are  copioufly  found,   which  we  arc  certain 
may   produce  Heat  and  Flames  when  duly 
mixt  and  fermented,   any  where*:    And  it^s 
obfervable  that  there  are  fcarcely  any  Coun- 
try   much  annoyed   with   Earthquakes  that 
have   not  one  of  thefe  fierj  V^ents-j  which 
fhows  that  thefe  Vulcano^s  arc  the  necelTary 
Confcquences,   and  the  Tunnels  of  the  fer- 
menting Vapours,  in  the  Bowels  of  the  Earthy 
and   not  Chimneys    to   the   Central    Heat : 
And  this  by  the  way  is  a  bountiful  Con- 
trivance in  Nature,    to  leiTen  and  evaporate 
tliefe    tumultuos   Steams,    which    otherwifc 
might  make  much  greater  Havock  than  now 
they   do,.    Earthquakes  and  Vulcano's  in  the 
Earth    being    the    fame    that    Thunder   and 
Lightning  are  in  the  Air,  and  from  the  £ame 
Caufes ;  It  is  likewife  probable  that  its  Stra^ 
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ftf,    are  not  of  fuch  Gravities  as  a  regular 
fubfidence  according   to   the  Laws  of  Gra- 
vitation   of  Bodies,    wou'd  require  j   which 
fhews  it  has  not  been  compounded  by  thefe 
Laws.      It's   certain ,   that    we   have    fre(h 
Water  at  any   confiderable  depth,    in  moft 
Places  diftant  from  the   Sca-^   which  fhows 
how  uniformly   and    equally  this   fo   abfo- 
lutely  neceifary  Fluid  has   been   diftributed 
for  the  Benefit  of   the  Inhabitants   of  this 
Globe  J   we  have  from  its  Botvsk^   all  thofe 
Metah  and  Minerals^   with  all  their  varie- 
ties, which  are  of  fo  much  ufe,  for  the  Ac- 
commodations of  hife^   and  the  fubfcrviencc 
of  Medicine  \  from  the  depth   of  the  Sea^ 
and  the  Bowels  of  the   Earthy    we  have  all 
our  natural  Salts,  which  do  us  fo  great  and 
manifold  Services.     If  any  one  had  but  oc- 
caGon,  to  look  over   the   variety,   beautiful 
Figures,     and.  Colours    of  Shells,     Petrtfa- 
Bions,  Ores,  Minerals,  and  Stones^  and  other  a 
natural  Curiofities,  (of  which  thenobleft,  andV 
largeft  CoUeftion,  poflibly  now  extant,  is  to  ^ 
befeen,  imhGVo^c^ionoirhcIndiifiriousend  '1 
Learneii  Dr.  Sloan')  he  cou'd  not  but  admire     ! 
the  manifold  Wifdom  of  the  Author  of  Nature,  ., 
This  were  a  very  large  and  copious  Field,  and     , 
wou'd  afford  very   demonjirative  Inftances  of    . 
Connfel  and  Contrivance.    But  1  have  fo  many 
other  things  to  fuggeft  on  the  Head  I  am  abour, 
jjliat  I  mu(t  content  my  feif  with  Generals, 
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Chap-  VI^ 

The  Vroofs  for  the  Being  of  a 
God^  arifing  frm%  the  Comem^ 
flation  of  the  Humotte  Spfu^ 
Suns. 

§  XXXIILT  TAving  dwelt  to  kog  upon 

jL  jL  ^c  inanimate  part  of  tbi$ 

r^jlfi^m  ^i  things,  I  come  oaw  to  xionGiler  jthq 

Animal   Kingdom,^    that  rwik  and  tnantpfl 

(ReprefeTftation  of  .the  P^u?^  and  fP^Jom  £>i  tTie 

Author  of  Nature.    0ne  of  *Prnwcritus  or  ZJff 

Cartes'^  Dlfdples,  .may  perhaps  undertake  to 

eive  .fomc  faint  and  ipiperfed  kuid  of  Explica- 

Jiion  of  the  Cekfiml  Appearances,   from  their 

Frinciplesy  tho*  how  wretched  their  accounts 

'pf  this  Matter  are,  we  have  in  {bine  meafure 

already  fhewn.    Bpt  when  thqr  come  to  a 

Fianty  or   Animal^    they  are  perfeiftly  at  a 

lofs,  they  can  produce  nothing  coherent,  o|: 

of  a   piece  ^    their  Schemes   then,    are  like 

the  effeds  of  the  cafual  eoncpurfe  of  Atfims^ 

an  odd  inconfiftent  Mixture  of  things,  that 

has  neither  Form,   nor  Beauty.    For  ev'iy 

part  of  thefe,  is  fp  exadly  adapted,  to  fome 

Fife 
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^WPife  Defign^  evVy  thing  is  fo  fitted,  to  its 
own  proper  ufe^  and  tncfe  Ufes  are  fo  ma- 
nifeft  and  evident,  that  they  clearly  argue, 
an  infinite  Wifdom^  an  exaft  and  exquifite 
Knowledge,  in  the  Laws  of  a  Divine  Geo- 
metry and  Harmony  infinitely  fuperior  to  our 
low  Figures  and  Numbers,  that  nothing  is 
fufficient  for,  but  a  Being  abfolutely  per- 
fe£i.  I  fhall  here,  as  I  did  in  the  Calejiial 
Philofophjft  give  feme  general  Scheme^  of  the 
Animal  Fahrick ,  and  Oeconomy  \  and  fhall 
confine  my  Speculationt^  to  the  Humane  Scru- 
3ure,  as  being  the  raoft  perfeft,  we  are 
acquainted  with,  and  which  being  fully  un- 
derftood,  the  reft  will  eafily  follow.  I  fhall 
begin  with  the  procefs  of  the  Aliment  and 
the  GreuUtion  of  the  Blood. 

§  XXXIV.  The  Meat  being  grofly  di- 
vided by  the  Teeth,  and  foftned  by  the 
Saliva,  is  through  the  Gullet,  by  the  Con- 
ftridion  of  its  fibres,  thruft  into  the  5rp- 
macb  \  where  being  fwellM  and  farther  foft- 
ned by  the  Succus  of  its  Glandi,  and  the 
L-iquors  taken  in,  by  the  perpetual  Motion 
of  the  Coats  of  the  Stomach,  againft  one 
another,  the  Mufclei  of  the  MiJrijf'  and  Ab- 
domen employed  in  refpiration,  and  pofTibly 
froui  other  Caufcs,  never  to  be  known,  its 
parts  are  broken,  and  their  intimate  Cohefions 
dillblvM.  And  by  this  prejjiire  of  the  fides  of 
the  Stomach  upon  the  contain'J  Aliment,  it  is 


thruft  into  the  Intejiins  ^  at  its  entry  in- 
to which,  it  is  irrigated  with  the  Bt£^  and 
Sweetbread'juice^  the  one  to  fwecten,  the 
other  to  dilute  the  Chyle^  by  the  vermicu^ 
lar  Motion  of  the  Intejiins  (arifing  from  the 
alternate  Aftion  of  their  Spiral  2xA  Jjongi- 
tudinar  Fibres)  the  prejfure  of  the  lAidriff 
and  the  lAufcles  of  the  lower  Belly,  the 
groiFer  parts  are  derivM  dp wn  ward,  to  be 
jhruft  out  of  the  Body,  while  the  finer, 
are  fqueez'd  into  the  narrow  Orifices  of  the 
JaBeal  VefTels,  which  open  into  thefe  />- 
tepines  j  whence  in  flender  Channels  -  they 
afe  carried  into  xht  Glands  of  the  M^w- 
"fefy^  'receiving  fir  ft  a  fine  thin  Lymph  from 
the  Lymphatick  Duds  which  dilutes  this 
Chylous  fluid,  and  fcours  its  containing  Vefr 
icls,  which  from  the  Mefenterick  Glands 
linite  in  larger  Channels,  and  pafs  direftly 
into  the  common  Receptacle  of  the  Cbyle^ 
xfrhich  is  a  Bafon,  formed  for  it  by  the  Union 
of  thefe  LaBealy  and  Lymphatick  Veffels  ^ 
from  thence  in  one  Dud,  it  afcendsf  into 
the  Thorax^  and  about  the  Heart  fometimes 
t3ividii)g,  it  immediately  uqires  again,  and 
creeping  along  the  Gullet^  it  palfes  on  to 
the  left  Subclavian  Vein,  where  in.  one  or 
two  Mouths,  it  opens  into  that  Veflel,  and 
therp  mixes  with  the  Blood,  and  circulates 
with  ir,  which  Circulation  is  thus  perform*d. 
The  Veins   (in  a  continued  Channel,  as  is 

reafonably 
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rfeafonably  to  be  fuppofed,  with  the  Arte^ 
ries^  bring  the  Blood  from  the  Extremis 
ties  of  the  Body,  and  all  uniting  in  two 
large  Veflels,  whofe  fides  diverge,  from  the 
Vena  Cava^  Jfcendens  and  Defcendens  ^ 
which  two  likewife  join  at  their  entry  in- 
to the  right  Ear  of  the  Heart,  which  in 
its  Relaxation  or  Diaftole^  receives  the  Blood 
from  them,  and  in  its  Conftridion  or  5^-- 
jiole^  thrufts  it  into  the  right  Ventricle^  which 
is  then  in  its  ftate  of  Remiflion :  Which 
when  con  traded,  drives  it  through  the  Ar-^ 
teria  Pulmonalis^  into  the  Lungs  j  whence 
it  is  receiv'd,  in  an  uninterrupted  Channel, 
by  the  Vena  Pulmonalis^  and  is  carried  into 
the  left  Auricle  of  the  Heart,  then  open  to 
receive  it  ^  by  whofe  G)nftridion,  it  is  dif- 
charged  into  the  left  Ventricle  then  likewife 
dilated,  by  whofe  contradion  it  is  puflied 
into  the  Aorta^  which  bending  a  little  up- 
wards, fqnds  forth  the  Cervical  and  Axillar 
ry  Arteries^  the  reft  turning  down  again, 
forms  the  defcending  Trunk,  and  thefe  di-: 
viding  into  innumerable  leiTer  Channels,  car- 
ry the  Blood  to  the  feveral  parts  of  the 
Body,  where  leaving  fome  of  it's  Particles 
prbper  for  their  ufe  \  the  reft  is  fent  into 
the  Veins^  which  are  nothing  but  the  retur- 
ning  Arteries  •,  and  thus  the  Blood  is  car- 
ried about  in  a  perpetual  Circle^  from  the 
Arteries  into  the  Veins^   and  frgra  thefe  to 
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thofe  ^   and   in  this  Circulation^   doly   petr 
form'd,   Life  and  Health  coofift, 

^  KXXV,  As  it  is  plain  from  what  hds 
been  faid,  that  it  is  onlv  the  Bloody  that 
is  immediately  recruited  oy  the  Chyle^  fh  is 
it  likewife  evident  from  thence,  that  it  is 
only  from  the  Blood,  that  all  the  Expen^* 
ces  of  living  are  furnifhed,  and  that  all  the 
Secretions  of  what  kind  fdever  are  deiiv*d^ 
Now  thefe  S^cretians^  are  made  by  the  af* 
fiftance  of  the  Glands^  and  a  Gland^  is  an 
Organ  confiding  of  forae  one  or  more  Turns, 
Folds,  Convolutions  and  Contextures  of  Vefr 
iels,  in  a  proper  lAembrane^  for  the  fepa* 
ration  of  one  Liquor  from  another.  The 
moil  confpicuous  Gland  of  an  Animal,  is 
the  Sy^etn  of  the  Guts^  where  tht  LaSeals 
are  the  emiffary  Veffels  or  fefaratory,  DuBs ; 
The  Mefeniery  is  the  Membrane  that  keeps 
them  in  their  natural  Situation,  and  the  ?e^ 
riftakick  Motion^  the  feveral  Convolutions ^ 
with  the  Valves  of  thcfe  long  hollow  Chan- 
nels, are  the  Mechanical  Apparatus j  where- 
by the  Chyle  is  feparated  from  the  Food, 
and  carried  into  the  cominon  Receptacle. 
The  Tefticles  when  unfolded,  give  us  ano- 
ther plain  Conception,  of  a  Gland j  where 
the  Arterf^  after  having  fcnt  the  greatcft 
part  of  the  Blood,  by  many  little  opening 
Branches,  into  the  neareft  Vein,  is  carried 
on  in  a  Cjlincfrical  Figure,    through   many 
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foldings  and  Plies,  conveying  through  its  An- 
gle Tube,    the  proper  Liquor   into  a  com- 
jmon  Bafon.    There  is,  no  doubt,   as  great 
3   variety    of  Struftures  in  the  Glands^  as 
the   different  Liquors    to  be  feparatcd  are, 
for  fiuce  the  Arterial  Blood  is  the  coramoa  ' 
Subjeft,   the  Diverfity  of  tixe  feparated  Li- 
quors muft  depend  on  the  different  Stru3vres 
of  thefe  Strainers.    Some,  no  doubt,  arc  ve- 
-ry    Simple,    fuch    perhaps   are   the  Glands 
of  PcrfpiratioD,   where  a  little  Tube,  jetting 
out  from  the  Extremity  of  an  Artery  where 
it   degenerates   into  a   Vein,    may  be  fuffi- 
cient  to  carry  off  thefe  Vapoury  Steams,  of 
the  Blood  \  tho*  even  here,  Anatomijis  have 
obferved  Art,    Contrivance,    and  Complica- 
tion.   But  the  ftiU  more  complicated,   feetn. 
to   confift  of  a  Membrane^   forming  (by  the 
contexture  of  Bhod,   Vejfeh  and  Verves')  an 
oval  or  round  Bafon,    for  receiving  the  fe- 
parated Liquor,  and  of  two  or  more  Duffs^ 
for  conveying  in,  and  carrying  out   of  this 
Cavity,    the   feparated  Liquor.    This  Mem- 
brane, is  as  it  were  a  Stay  and   Safe,   for 
the  Blood  VeiTels  and  Nerves,  to  keep  them 
in  their  natural  Situation^  and  to  form  the 
Cavity.     Here,  the  Blood  Veflels  are  inter- 
woven into  different  Figures,  Situations,  and 
Inofculations,   according  to  the  Neceility  of 
the  feparated  Liquor.    There  are  other  Glands 
n, 'yet   ftill  more  complicated,  but  they 
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are  commonly  no  other,  than  a  Mafs  of 
the  former,  contained  under  one  commtm 
involving  Membrane^  and  having  all  their 
emijfary  BuBs^  united  in  one  large  common 
Vcirel,  which  may  enter  into  another  Glandy 
SIS  an  Artery  -,  and  fo  a  new  Separation  may 
be  made,  from  the  former  feparated  Liauor. 
I  will  not  aflcrt  any  thing  pofitivc  at>out 
the  Mechanical  Explication  of  the  feparation 
of  one  Liquor  from  another  in  an  Animal 
Body.  All  I  have  hitherto  feen  on  the  Head, 
being  either  too  general  or  too  precarious: 
But  foifaething  like  thefe  three  Conditions, 
feems  to  enter  into  this  Difquifition.  i.  The 
difTcrent  Diameter  of  the  Orifice  of  thefe  S^- 
cr^tory  Dufts,  whereby  Particles  of  a  Dia- 
me(€r^'  greater  than  that  of  this  Duft,  are 
excluded,  a.  The  different  Angle^  which 
this  Duft  makes,  with  the  Trunk  of  the 
Artery-^  for  it  is  already  demonftrated,  that 
all  Fluids  prefs  ihe  fides  of  the  containing 
Veffel,  and  that  in  a  diredion  perpendicu- 
lar to  thefe  fides  ^  and  this  is  evident  in 
the  puJfation  of  the  Arteries^  fince  it  is,  to 
that  pre(jure^  this  pulfation  is  owing.  It  is 
J  ike  wife  evident  that  the  Blood  is  urg*d 
forward  by  the  Force  of  the  Heart,  fo  that 
the  Motion  of  Secretion  mufl  be  compoun- 
dei  of  both  thefe  Motions.  Now  tho*  this 
lateral  prefjure^  is  greater,  when  the  Velo- 
city  of  the   longititcUnal  Motion   is   fo,    yet 
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it  is  not  in  the  proportion  of  this  Velocitjy 
for  this  prejifure  is  always  fomewhat  even^^ 
when  the  Fluid  is  at  reft,  and  is  then  in 
proportion^  to  th6  Specifick  Gravity  of  the 
Fluid,  nothing  clfe  being  in  this  Fluid  to 
Droduce  xhh  preffure,  and  in  a  Fluid  urg'd 
hy  a  Longitudinal  Diredion,  as  the  Blood 
in  the  Arteries^  thh  lateral  prejjure^  is  in 
a  compound  proportion  of  both  ^  whence  it 
is  evident  that  if  two  Particles  of  equal 
t>iameters^  but  of  unequal  fpecifick  Gravi- 
ties, arrive  with  the  fame  Velocity^  at  an 
Orifice  capable  of  admitting  either  of  *eni^ 
yet  they  will  not  both  pafs,  becaufe  their 
Motion  of  DireBion  is  different :  So  that  this 
Diverfity  in  the  Angles^  thtfc  Secretory  Dufts 
make  with  the  Trunk  of  the  Artery^  feems 
altogether  neceflary  to  account  for  the  pof- 
fible  Diverfities  of  feccrn'd  Fluids,  ev*n  ad- 
mitting their  Diameters^  and  Figures,  to  be 
the  fame.  For  it  is  not  to  be  doubted,  that 
the  Blood  is  a  Hetrogeneoits  Fluid,  and  con- 
tains parts  of  different  Specifick  Gravities* 
different  Cohefions,  and  of  different  Denfi- 
tics^  and  the  feparated  Fluid  muft  be  near- 
ly Hvmogeneom  to  perform,  the  uniform  Fun- 
^ions  of  Life.  5*  The  different  Velocities^ 
with  which  the  Blood  arrives,  at  theOW- 
fices  of  thefe  Secretory  DuEis^  for  (ince  the 
Secretions  are  made  in  form  of  a  Fluid,,  there 
k  no  pofSble  Reafon  can.  be  afligu'd,   why 
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fbrae  AmmaU  of  the  fame  Species  art  of  a 
Ibft  loofe  Texture,  and  Union  of  (olid  PartSj 
and  why  one  part  of  the  Body  is  of  a  ten- 
der,  loofe,  eafily  (eparable  Texture^  othert 
of  an  harder,  firmer,   and  more  clofe  C6be^ 
fion,  bat  this  different  telodt)  of  the  Blood, 
at  the  Orifices  of  the  fcparatory  Dufts;    Ana 
tho'  the  DiverGty  of  the  DiamtterT  of  thef^ 
Duds,    is  certain!]^  that  which  ii  of  grea*^ 
tefl  Moment  in  this  AfFait  of  Secretion^  yet 
it  is  impoifible  to  account,   fot  the  fimild^ 
ritjf  of  the  fccern'd  Fluids  from  fb  Hetero^ 
gencoui  a  Fluid,   as  the  Blood  is,  from  thi$ 
aIone#    For  fuppofe,  (as  my  wotthy  and  lear- 
ned Friend  Dr.  C^lfcim  has  very  jaftty  rea- 
foned)    the   Diameters    of  the  Particles   of 
Vrin^    GaS  and  Semen  ^   to   be  as  i,  2,  g; 
The  Diameters  of  the  Secretafy   Duds,    of 
the  Kidnejs^  Liver  and  Tefiicles^  imA  be  in 
the   fame  Proportions.     Now  tho*  upon  this 
fuppofition  of  only  different  Diameters^  the 
Particles  of  Gall  and  Semen  cannot  be  fe-" 
parated   in   the   Kidneys^    yet   the    Particles 
of  Urine  and  Qall  may  be  feparated  by  the 
Fxcretofy  Duds   of  the  Tejficles^    the  Dia- 
meters of  the  Particles  of  the  Fluids,  being 
by  fuppofition ,    lefs  than  that  of  the  Dia- 
vii^ter  of  the  E:rcretory  Dflfts  of  the  Tejficles. 
So  ihnt  upon  this  Tunpofition  of  only  diflfe- 
rent  Diameters^  it   is  impoflible  to  account, 
kr  the  Homogeneity  or  Jimilarity  of  the  fe- 
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eerned  Liquors ;    For  all    the   Particles  of 
whatever  kind,  that  are  lefa  than  the  Dirf* 
meter  of  the  decretory  Duil,  mull   be  in- 
diiFerently  fcparated  there.    T^utrhion  may  be 
perforin'd  by  a  Secretory  Duit,  arifing  from 
the  terminating  jirterjr,  which  carries  a  fui- 
table  Portion  of  the  Blood»  to  every  part  to 
be    nouriflied,    fo  that   ev*ry   point  in  the 
Body,    muft  be  the  termination  of  a  Secret 
tory  Duft  •,    through   which  a   proper   part  ' 
of  the  Blood  is  brought.    The  Blood  in  it«  , 
GrculaSisn^    being  carried  into  the  Cavity  of  ^ 
the  Skullj  in   the  Branches  of  Carotid  and 
Cervical    Arteries ,    thefc    are    divided    into 
innumerable  Kamificaiicns^    fo  as  to  become 
extremely  fmall:  Their  laft  Extremities  af- 
ter the  manner   now   defcribed,   form  a  lit- 
tle Gland  (all  thefc  little  Glands   together 
make  the  Conical  part  of  the   Brain)  ter- 
minating in  two  little  VelTels,   one  for  car- 
rying back  as  a  Vein,   the  grofTer  part  of 
the  Blood  ^    another  us  an   EmiJ/ary  VeQel 
to  each  of  ihefe  Glands,  diUributing  throughr 
out  the  whole  hy(iem,  xhe   more  pure,   rcr  \ 
fin'd,  and  fubtile   pan  of  the  Blood,    (as  is  r 
fupposM)    which  is   then  call'd   the  Animal 
Spiriii.     All   thefe  little  Emijj'aries^   united] 
together  at  their  Origin   (tha  Cortical  patE^ 
of  the  Brain,)    make  that  Sabflance,  which  \ 
is  called  the  }\\e.iulliir  parr  -,   being  a  Bunr 
ofi<«ry  fmalk  thread-lik<  Channel?,  or 
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r^  fomc  of  which  are  carried  through 
their  pitoper  Cavities^  in  the  Skull^  for  the 
ufc  of  the  Organs  of  Senfation  -,    the   reft 
through  the  Cavity  of  the  Spine^  to  be  di- 
ilributed  at  proper  places,   through  the  reft 
of  the  ^yjiem.    It  is  not  impoiTible  but  thefe 
Emijfary  Veflels  of  the  fmall  Glands^  where^ 
of  the  Cortical  part  of  the  Brain  confifts, 
itiay  contain  a   Liquor,   and  that  this  .Li- 
quor may  be  the  more  refin*d,  and  fubtile 
part  of  the  Blood  5  efpecially  if  we  reflcft 
that  tJatwe  does  nothing  in  vain,  and  that 
thefe  Glands  differing   fcarcely  at  all  from 
thofe  others,   which  we  certainly  know  fc* 
parate  proper   Liquors,    but  in   the  length 
of  their   Emijfafy  VeiTcls  (the   neceffity  of 
T^hich  in   the   prcfent  Cafe  is  felf-evident) 
and  that  the  Blood  VelTcls,   being  fent  in 
fuch  Numbers  into  the  Brain,  and  in  a  much 
greater  proportion^   than  to  any   other  part 
of  like  Dimenfion,    and  being  there  form'd 
into  the  mentioned  Glands^  and  thefe  Glands 
fending  out  thefe  fmall  Emijjary  Veflels,  over 
the  whole  Syflem.      It  is  not  impoflible  I 
fay,  that  thele  may  carry  a  fuitable  Liquor. 
For  I.  ahuoft  the  whole  Mafs  of  Blood,  in 
a  little  tin)e  is  brought  to  this  Cortical  part 
of  the  Brain: -(The  moft  fabtile,    moft  fpir 
rituous,  lighteft,  and  moft  moveable  part  of 
the   BJood,    afcending   by    the  Carotid  and 
Cervical  Arteries ,   the  grofler^   heavier  and 
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leaft  adive,  defcetiding  toward  the  lower  parts, 
by  reafon  of  the  Situation  -,   and  the  grea- 
ter fpecifick    GravJty  of  thcfe    laft  parts  of 
the  Blood.)     2.  In  the  Medullat  part  of  the 
Brain  is  often  found  on  DilTedion^   a  thin^ 
whey-like  fubftance,  which  Fire  hardly  thic- 
kens,   g.  The  Nerves,  are  equally  diftribu-  j 
ted  all  over  rhe  Body,    are  abfolutely  ncvfl 
celTary  toward  all  Motion,  Natural  and  Vof  ] 
luntary,  and  4.  They  are  the  fpecifick  Or*M 
gans  of  Senfibility.    AH  which  feem  to  iia-  J 
ply    that    they    are    the    containing   Chap-:  M 
Dels,  of  fome  Liquor  •,  and  then  poflibiy  thj^  .1 
Liquor  may  be  fotnethjng  a  kin,  or  Analo-  '1 
gom  to  thofe   Spirits  we  gather  from  ani-  1 
mal   Subftances,    by   Heat  in  an  AlemUck^  \ 
Such  as  are  Spirits  of  Sal  Armomack^  Hartf*    I 
horn^  rmv  Silkj  or  Humane  Skulls  ^   and  what    I 
renders  this  Conjedure  more  probable,  is  tJio    I 
not  altogether  dillimilar  apparatus  in  forming    I 
thcfe  animal  Spirits   in  the  Brain,  from  thar   J 
of  drawing  thofe  others,    in  an  Alembick  by  1 
Fire  5    and    the  wonderful  prefcnt  Efficacy,   1 
thefe  laft  have  on  the  firft;    and  that  both    I 
are  equally  unalterable,   by  Heat  and  inca-^    I 
pable  of  Burning.     But  then  if  we  confider    1 
on  the  other  Hand,    that    thcfe  nervous  Fi-     I 
/>rcj  ferve  equally,  and  adminifter  unto  Nu-    I 
tririon ,  local  Motion ,   and  Senfation  ■■,   this    I 
laft  Funflion  fecnis  iniirely   oppotite  to  the     | 
^itture  of!  a  Fluid^  neceffari 
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dthtS  tu/a'*Funftion9' -from  wMii)  to  with* 
(buf-aftii^  in  this  ■hiftifrom  WitHoufct^  with* 
iri^'  5\4d^r6  thisj'  th«t  thisi  dervous  Fluid 
!*>s.^evcr  beett''difcovered  in  live;: Animals 
by- -tht:.  Senfes  however  affifted:  Nor  it's  nd- 
ctrljlity'ev idled,  by  any  cogent  Experiment  $ 
aW#  •  tWat  Z!^Mt»^« Wf^j  txfierimenis  makes 
th(C.  Fibres,  or  th«  -latt  Channels  of  this  Fluids 
fb/infiRitely  (leiider,  fmhll,  and  fpongy,  that 
totlfit^ering  the  reiiihnces  from^  the  .fides  of 
tfta  Vefltl,  in  finnll  tubes:  It  feems  abfo- 
liir^'iy  impoflible^,  any  Fluid  (fuch*  as  w^ 
liSvfe^ahy  Ilea  bf)  coti'd  move  with  Vcloj- 
cify  -toanfwer  »<b6  Appearances  ••..to  that  af- 
T'^F  all  y  '  if'  feiBOis  pretty  difficiiu; '  to  come 
t;d  'Sriy  cert^piin  Conciufion  on  eitherfide.  But 
'eith^>  the  Fibi^es,  contain  a  pretty  confifteiit 
?IuW*- whereof  :-diey  are  conftafttly  full,  and 
^fteri^the  lea  ft  ;drop  forced  into  the*  one  Exr 
St^ibity,  will  drive  out  as  much  at;  the  other, 
lind  that  ■inftanfenebully  •,  or  thefc  Fibres  are 
"fblidi  land  not  pervious  and  fome  infiaitely 
'ftibtkf  fepirif-pqrvbdes  then),  with  as  much 
^*k&li*y*aS'iT"wod?dihe  mod  pervious  Tubes-, 
"eithier  of  wHich^Suppoficions'  will  account 
flit*' the  Appearances,  in  a  grofs  and  general 
Thiranner,  whwh  is  all  we  can  pretend  to 
itt  facfrcorijeftunil  Cafes.  By  the  Motion 
6^-the^.H5fir^,' through  the  Emulgent  Bran- 
ches, the  Blood  is  brought  to  the  Kidneys^ 
-and  is  there  freed  .of  its  Serumy  by  their 
-  little 
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Ikth  Glands^  and  is  reCei^rM  into  the  finall 
Excretory 'i)u&s  of  thcfe  Glands^  to  be  car- 
ried into  the '  Pelvu^  arid  thence  by  prdper 
Tubes  ifttd  the  Bladder .'Mxich  after  the  fame 
manner,    arc  their   pfopiet  Fluids   feparated 
from   the  Blood  in  the  Uvet^  Sweetbread^ 
^efiicles^  '  it\d  the  Other  *  Canglobat  and  Con^ 
'gUmerat'e   Glands  of  thfe    Body,    fo  that  it 
is^rieedlefs.to  infift   on  thefe/ 

'^  XXXVI.    The  Lungs  are  composM  of 
an  infinite  ntfmber  of  littlfe   Lobes^  of  dif- 
ferent Figures,  and  Magnitudes,  but  fo  join^ 
as  to  leave  but  fmall  Vacuities  between  /em* 
Each   Le?^<?  -  Gonfifts  of-  an  infinity  of  fmall 
fpherical  ox   oval  Vet  fide  s\    form'd   by   the 
Coats  of  the  fmall  Branches  of  the  Trathea\ 
fo  that  they  may  be  confidered  (when  blown 
up)  as  ib  ihaily  fine  Tfi^^fi  ending  in  littlfe 
hollow  Sph^es  or  Spheroids  -^   upon  the  fides 
of  tht  Fejkies;   the  Blood  Vclftls  in  a  fine 
NH-work  '^Lvi  fyttzd.    Now  before-  the  /af- 
tU5  is   brought  to  Lights  thefd  J^r/(fi   lie 
Art  upod'  one  another,    and-  fey  their  'pref- 
fure  upon  the  Blood  Veflfels,  'hinder  its  pm- 
grefs  thro^  them  •,  but  as  Hfbdn  as  'thii' fa^ttat 
enjoys  the  benefit  of  the  Air,  by-  its  weight 
"and  eiajlick  -Force,   this  Air^fufhes  in  thro' 
the  Pipes  of   the  Tr/irib^^  into   thefe  Veji* 
chsy  arid  bloxvs  'etn  upi  whereby  they  ftand 
ereft  upon  the  Trunks  of  thefe  little  Wind- 
fipcsy   and  give  a  free  pafTage  .to- the  Blood 
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through  ihefe  Veflels,  fpread  upon  their  (ides* 
And  when  by  the  weight  of  the  Thorax, 
and  the  Aftion  of  the  Mufcles  thereof,  witfc 
thofe  of  the  Abdomen^  and  Midriff,  this  ela-' 
/tick  Fluid  is  thruft  out  of  the  Veficles^  thro' 
i\\t.  Trachea  in  Expiration-^  thckfeficUs  pret- 
fing  againil:  one  another,  and  the  elafiick  Fluid 
ading  upon  the  (ides  of  them,  and  confo- 
quenrly,  on  the  Blood  VefTels  fpread  there- 
on, feparate  the  G/tf^2*/£-j  of  the  Blood,  which 
had  Room  and  Liberty  to  unite  in  the  wi- 
der Channels  of  the  Veins  -,  and  this  fe- 
paration  of  Ihefe  Globules  of  the  Blood,  from 
one  to  another,  renders  it  more  capable  to 
tirculate,  in  the  raore  narrow  paiTages  of  the 
Capillary  VefTels,  divides  and  fubtilifes  the 
{^roller  parts  of  the  Chyle,  gives  a  Scarlet 
Colour,  Fluidity  and  Energy,  to  the  grofs, 
gruuiotis  and  Oagnated  Venous  Blood.  But, 
if  I  be  not  very  much  roiftaken,  there  ic 
ftill  another  ufe  of  this  natural  ^unSion  bfr' 
hind,  and  that  is  to  form  ihcfe  elafiick  GlO'- 
bules  of  whicli  the  Blood  principally  confifti 
It  is  Matter  of  Fad  nnd  Obfervation,  thati 
the  Blood  confifls  of  a  Lymfh,  which  is  th( 
coninjon  Vehicle,  fcveral  iialts,  Kamenta  ( 
;i  thick  conffllence,  made  up  of  fmall  Pai 
ticJes  of  carneiius  and  vegetable  Fibres  froi 
the  Food,  (which  is  probably  the  unforra' 
pirt  of  the  Chyle,  and  Aliment)  and  thel 
ied  Globules,  of  which  we  are  now  fpes 
kingj 
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[king^  but  fometiincs  they  are  of  diiferent 
fiDoIours,  as  White,  Blew  and  Purple-^  thefe 
\wy  Body  may  difcover  with  an  ordinary 
\9^crofcope.  Now  it's  certain,  that  thefe  Glo- 
^b/«  may  be  burft,  as  in  obftrudions ;  or 
-Jjay  be  all  exhaufted,  as  in  violent  H^mor- 
*  Wages  y  and  yet  be  all  recovered  and  re- 
cruited again  5  wherefore  it  is  of  neceflity, 
that  thefe  Globules  mufl  be  form'd  fomewherc 
in  the  Body  from  the  Chyle,  And  fince  it's 
certain  that  they  are  not  folid  Particles, 
both  by  ocular  infpedioii  and  touch,  and 
by  the  neceflity  they  are  under  to  change 
their  Figures  into  oblong  Spberiods,  in  the 
capiilary  Veffels,  as  alfo  from  their  Colour, 
and  that  Acids  do  aflually  deftroy  their  Fi- 
gures, and  coagulate  thefe  Globules  -,  it  is 
not  improbable,  they  may  be  little  bubles, 
blown  fron)  the  vifcid  part  of  the  Chyle^  by 
the  force  of  fome  more  fubiile  Elajlick  jura. 
Now  no  Place  in  the  Bgdy,  but  the  Lungs, 
can  fo  conveniently  afford  this  elajiick 
Fluid ;  and  this  may  be  the  reafon  why 
the  Chyle  enters  into  the  Veins ;  and  thcic 
too  onlv,  which  are  jufl  returning  imnie- 
diarely  to  the  Heart,  to  be  fent  into  the 
Lungp.  For  (ince  in  our  grofs  Fleme?it  of 
Air,  ther»  is  conlbntly  lodged,  a  finer  ela- 
Jlick  Fluid,  which  is  the  principal  Agent, 
in  ail  the  fabrile  Efftfts  commonly  afcrib'd 
the  other,  tiio'  the  groifer  Bement  c.in- 
X  5  Vi^^-» 


9  to  ]^i)tloibt^tcai  ptintiiflt^ 

^i»*— — — i—  1—1^1——^^  III  .M^.^— — ^ 

not,  yet  this  finer  Fluid,  by  that  vaft  Force 
ufed  in  Expiration^    may  be  thruft  in  thrpf 
the  fides  of  thefe  Veftcles^  to  ,the  Blood  VcC- 
fels ',   and  feeing  thefe  Blood  .Qlobules  vfxuft 
be  generated  fouiewhere,  •  and  fince  thcf o  )s 
no  part  in  the  Body,  this  fnbtile  elaftick  Fluid 
can   fo   conveniently  be   fqueez'd  with  firfr 
^cient   force,    to  get  through    the  fides,  of 
the   Blood  Veflels,    but    in   the.   Lungs  ;^  it 
feentt  not  unlikely,   that  thefe  Globules. ^% 
forra?d   there   after  this   manner;.  The  vif- 
cous  part  of  the  Chyle  being  by  the  ftiqrtcft 
and  fafed  courfe  pojOTible,   l^ought  intp^  tbc 
returning  part  of  the  Blood,   ijs  fent  from 
the  right  Ventricle' of  the  Heart  to  ^hc  hungs^ 
and  is  fpread  upon  the  fides  of  the  Veficles 
thereof,  in  little  fine  Tubds^  this  fine  eUfiick 
Fluid  being!  fquee^'d,  in  the  Aft  of  Expira- 
tion, through  a  Pore^  continued  through  the 
Vejkle  of  the  Lungs ^   and  the   fide  of  the 
Blood  Veflels,  is  fprc'd  into  the  vifcous  psiit 
of  the  Chjle^ .  which   is  running  by  in  the 
Serum^    and    by    its    perpendicular   frejfure 
upon    the    fidea  of   that    Cavity  it   forms, 
produces  a   fmall   little  buble^   of  a  certain 
magnitude,    and   thicknefs   of  Shell,   from 
whence  it  has  its  Colour,  and  by  the  force 
of  the  fucceeding  Fluid,   this  little  buble  is 
broken  off  from  the  Pore^  and  carried  along 
the  Artery^   and  the   Cohefwn  of  the   parts 
of  the    Shell  of  this  bubUy    {)eing    greatqr 
. ' •  '  •  than 
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thari  tt(c.' force: :from:  wilhput,  whereby;. the 
thin  SartmJiA^  upon.it,  it  is _preferv;*d ' in 
it&  figure  ia. all  the  Ivayipus  Motions  qIF  thq^ 
compound  fluid,  of  the  Blood  ^  and:  jf  iL 
happen  ,ithat  thcfc:  little.^  bubles  fhpxx'A  .be  burft,, 
(at  they  ,.moft  certainly :  are  by  a  tl}ovifan4/ 
Gaufes):W.hetL-.cver  th^y  come  xotii^rfjungf^ 
they  are  new-form*d  again,  whereby  ^hccii>^'' 
cnlacion  Ss .  jreodred  conft^^t  and  'unHbfin. 
For  (hou'd.\ thtft  GlohMler.he  all  deftrvyed, 
there  nmft  of,viieceffity  .arife  ;a  gen^raji,  Ob- 
ftrudion  ia.all  thq  Capillar^  Arterie/.  ..The 
manner  of  thefd  Produdion .  of  the  littk  hubtes^ 
in  the  Blood  by  the  :  ^Mi^it  Fluids  '%c'(i 
through  the  fides  of  lYitVefieles^  anft^lood 
Vcffels  m.ih&  Lungs ^  is  fo.  obvipjjs,  that 
I  (hall  infift  no  farther  upon  it,  fincei  every 
body  may  fee  an  JnftancQ  of  the  faoie  Na- 
wre,  in  mixing  Oil  with  Vinegar,  the  Sub^ 
ftance  ;of  .whidh  Mixtiirej  when- viewed,  buj 
with  aa:  [ordinary  Micr^fippfiy  a,ppears  to  be 
nothing  but  .an  infinitji  of  fu.ch  like  little 
bubles^  dfoim*d  by  the  ii»raiCion  :of  the  Air, 
and  Vinegar,  into  little;  Shells  of  Oil.  But 
from  this  Principle,  Tome  of  the  defpair'd 
jof  Appearances,  in  the  Animal  Oeconfftny j 
may  be  made  eafy  \  and  fonie  difficulties 
about  the,  Gaufes  of  Difeafes,  and  the  man- 
ner of  the  Operation  of  Medicines  vanilh. 
And  this  makes  it  look  tjje  more  like  truth. 
Nature  being  frugal  in  her  Principles, ,  but 


various  in  the  EfFeds  thence  arifing.  But 
it  heitvg  both  foreign  to  my  Defign,  and 
unfit  for  the  Limits  I  have  prefcrib'd  to 
iriy  felf,  to  deduce  Corollaries  arifing  firom. 
a-  Conjedure  only :  I  Ihall  therefore  proceed 
tb  rcprefcnt  fome  others  of  the  Auiinal  Ot' 
l^m  and  VunBhns^  in  the  beft  manner  I 
am  able. 

;  5  XXXVII.  A  Mufde  is  a  bundle  of  Ve^ 
JlcvJar  Threads,  ot  of  folid  filaments,  in- 
volved in  one  common  Membrane,  one  of 
whqfe  Extremities  is  faflned  to  sa  Immove- 
able,' the  bther  to  a  moveable  -part  of  the 
Body;  which  by  the  inflation  of  i^e.Veficles, 
or  fwe/ling  and  hardening  of  thefc  filameJits, 
are  brought  nearer  one  another  and  fo  be- 
come the  prober  Organs  of  Motion.  When 
a  Muftle  by  boyling,  wafhing,  and  clean- 
finp,  is  duly  prepared  the  Texture  of  thefc 
Yejicular  Threads,  or  folid  Filaments  become 
more  evident  and  perfpicuous.  If  the  laft  Fi- 
bres of  Mufcles  be  Veficular^  then  probably 
ihe^  may  not  be  unlike  a  firing  of  bolloru 
SeeJs^  and  may  be  originally  hollow  Tubes, 
ftraitly  ty'd  together,  by  tranfverfe  filaments, 
fo  as  to  form  thefe  little  Bladders  j  with 
which  fniall  Branches  of  Blood  Veflels  are 
fo- interwoven,  as  that  the  Mouth  of  a  lit- 
t'le  Artery,  and  Nerve,  gnpes  into  the  Ca- 
vity of  thefe  Veficlfis:  Both  which  are  fo  ah- 
folucoly .  necefTary  to  the  Aftion  of  a  Muf 
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cle,  that  edther  being  tyed  or  cut,  at  the 
entry  of  it,  no  Aftion  or  Motion  can  en- 
fue. 

If  MufcuUf  Fibrils^  be  Vafcular^  then  wc 
may  reafonably  fuppofe  all  the  Cameout  Fi- 
bres,   which  are  neceirarily  requir'd  for  Mo- 
tion,   to  be    Veftcular^    after  the   manner  I 
have    now   defcribed   them  3  and    that   thtf^  j 
Nervcui    FtbreSi   are  Cylindrical   Tuhes^    fctfff 
conveying  the    Nervous  Juices.      The   twrf'l 
Extremities  of  the  Mufcle  which  are  callef)- 1 
Tendinoia^   were   generally   thought,    to    b#rj 
the  ends  of  the  Cameous  Fibres  more  clofe^fj 
ly  corapafted,  fo  as  to  admit  but  few  Blood '^ 
Vfeffels  or  Nervous  Channels.     But  Mr.  Leni^^ 
yenboeck,  by  his  latter  Obfervationp  on  t 
fecms  to  think  them  of  a  diffireni  SobflanO 
from,   and  to  be  difcontinued  with,  the  J 
ly  or  fleftiy  part  of  the  Mufele,     If  the  Mupt 
(Ular  Fibrils   be  Vafcular    (as  I   have  faid 
then  the  ufe  of  their  Vefcular  Cells^ 
bfc  for   receiving   the  Arterial   and    'NervoA 
Juices,  that  by  their  Adion  upon  one  anothcW 
they  may  be  fivcil'd  fome   how,  fo  as 
Ihorten  the  Length  of  every  fibril,  and  cc 
fequently  to  bring  the   Extremities  of  t 
Mufclff  near  one  another,  which  is  the  pi 
per  Adiou  of  the  Mufcle.     But  whether  th 
fwelluig  of  the  Vefides  be  owing  to  an  Ey- 
plojion  ^    to  an  inftanteous  Fermentation  \ 
greater  Mtra^ien  of  the  Nervous  F 
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on  the  Blood  Globules^  than'  thofeifiaye^ 
upon  one  another  *,  or  to .  the ..  mere  -M^^yt^> 
nical  Adion  and  Preffure,  of  the  Nervous' 
Juice,  on  the  arterial  Blood  . already  '  filfifag 
the  Veficule:.  Or  Uftly^  whether  the.^^rifr: 
are  not  in  themfelves  folid,  (and  not  Tu-^* 
Ijular  Filaments,)  coniraAed  by- a  fubtile  Spi^- 
x\t  pervading  their  folid  Parts,'  whofe  Law 
dfx^  ABion^  i^vOr  is.  never  to  be  detenaiti^dy^ 
I.will.tu^t  take  upon  me  ro  decide,  ^ut  if 
l.C0nje(3ttre'>ight,  the  Nature  of  Ufe^  JJgi^K 
afied  Anirftal  J/btiony  wili.be  an^ eternal. -Re* 
proach,'  to  Mdchanifm  znd)  Ifiimane'lDven-^ 
lion.  The  fureft  Method  to  akrive  :«at  lELny 
certainty^  iaifuch  intricate  land  .obfcure  Sub- 
jefts,  aft  ipnie.of  thofe. Animal  Fun3ions  are, 
is  to  go.:  no  fiirther  than  Amttony  and  Oc- 
mlar  Intpo&ion  will  direft  ius  ^  and  ,  fince 
it  is  not  ;af  iyet  pbfitively  Demonftratedj  vhe- 
^ther  the  Animal  Spirit x^  be  a  Fluid  cdntatn'd 
in  the  N^rvtfus  and  M^mhranous  Fibrils^,  as 
dpllow  Tubes,"  or  if  they  are  only  ^  fub^ 
tih  Spirit  <x  Awa  perwadmg  thefe,  as  folid 
Filaments.  -  Nor  whetlier.  the  laft  and  (iml- 
kft  Mufcular  Fibres  be  Vefieular^  or  not, 
-I  cannot  fee  fufiicient  materials,  to  found  any 
juft  Explication  of  this  Animal  FunAion, 
upon. 

5  XXXVIII.  The  Fluids  of  the  Body  are 
principally  propel  I'd,  by  the  Adion  or  (he 
Heart,  and  the  elaliick  Force  of  the  Bi^T^ 


of  the  containing  Veirds.  Now  the  Heart 
is  a  Mufcle,  like  other  Mufcles,  confifting 
of  feveral  Orders  of  flefhy  Fil/resy  of  diffe- 
rent Direftions,  it  has  two  littje  Ears  and 
as  many  Ventricles^  which  are  Cavities  for 
receiving  or  holding  the  Biood,  as  it  comes 
from  the  feverql  VefTeis,  or  is  to  be  dri- 
ven to  different  Places.  The  Fibres  of  this 
Mufcle^  aft  as  thofe  of  other  Mw/c/tfj  may 
be  fuppos'd  to  dp,  for  by  the  winding  and 
fpiral  Direilion.  pf  its  feveral  Orders  of  Fi- 
bres^  the  Cavities  of  the  Erfrj  and  Ventri- 
cles are  kffen'd  or  conflring'd.  And  it  is 
obfervable  that  all  the  Mufcular  Fibres  of 
the  Coats  of  the  VefTels,  ad  after  a  diffcy 
rent  manner  from  the  Nervous  or  Mem- 
branous  Coats,  the  6rft  feeni  to  aft  by  the 
alTiftance  of  fome  foreign  Fluid,  Spirit^  or 
Principle.  But  the  Membranow  Coats,  meer- 
ly  by  th.eir  own  Ela/licitj/^  being  ftretch'd 
firft  by  external  Violence.  Thus  the  fides 
of  all  Membrnnfs  are  beut  or  prefs'd  out- 
ward by  fome  included  Fluid,  .  but  reflore 
ihemfelves  ■  by  iheir  own  natural  Elafticity, 
whereas  whenever  a  Coat  confifts  of  fibres 
of  whatever  kind,  excepting  thofe  for  Senfa- 
tion  or  l^utrition,  it  is  a  fure  Indication  that 
this  Coat  ads  as  a  }Aufcle  ^  for  Nature  does 
nothing  in  vain,  and  wou'd  never  have  di- 
ftinguilh'd  a  Coat  into  Fibres,  but  for  Muf- 
■^ar  A^^Joii,    jyljen  a  contiiiued   Membra- 
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tious,  or  Tendinous  one,  is  more  capable 
aSiflg  by  its  own  ^lafiieity.  So  that  the  Ni 
tnre  of  the  Coats*  and  of  their  conftituej 
^ibresy  of  thd  Channels,  being  known,  to- 
gether with  the  Range  and  Dircftion  of  thefe 
tihes^  it  is  cafy  to  know  the  manner  t" 
their  operating  upon  the  included  Fluid.  Th( 
Coat3  of  the  GttlUt  are  three,  the  oute^ 
itioft  Memlfranoia ,  the  fecond  flefhy  an 
Mvfcular^  turning  obliquely  from  the  u\ 
jJcnnoft  end  of  the  Oefopha£itt  to  the  Su 
tHach-^  the  third,  is  tendinous  znA  mufcuU 
of  white  flender  fibres  divcrfely  interwovei 
The  Stomach  has  four  Coats,  the  innermol 
i«  Cirper-like,  of  white  (hort  tendinouB  Ffl 
hfgi  {landing  petpendkular  ui^on  the  Di 
Cbat,  which  is  nervous  and  extremely  fen*.' 
fible;  the  fhitd  is  flelhy  and  Mufcular^  cA 
llraigiht  and  circular  fibres -^  the  fourth  Mem 
hamus  from  the  Peritonmtfti.  The  Guts  con 
fift  of  three  Coats,  the  innemoft  is  of  thi 
faftie  nature  with  that  of  the  innermoft  trf^ 
the  Stomachy  the  fecond  is  of  two  Orders  of 
'^{ufail/ir  Fihes,  Lengitudinal  and  Spiral^  thb 
third  is  common  and  membranous,  arifini 
likewife  from  the  Peritoneum.  The  l^ervei 
as  I  have  before  faid,  are  a  bundle  of  fini 
fmal!,  and  ilender  Pipes^  or  Threads,  whei 
in  the  Animal  Spirits,  or  fomething  Ar 
lojous  to  what  is  called  by  that  Name,  art 
treafur*d  up  for  the  Expences  of  Motion  in*' 
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Senfation  ^  they  arife   from    the  Glands  of 
the  cineritious  part  of  the   Brain,   and   are' 
tcrmiuated  in  all  the  points  of  the  Body  j  i 
ten  pair  defcctid   immediately  through  proV' ' 
per  Holes  of  the  Skully  and  ferve  the  ad-*-  \ 
jacent  Parts,   and  particularly  the  Organs  of 
four  of  the  Senfes;  the  reft  in  a  large  bun- 
dle,  are  let  down   by  the   Cavity   of  the. 
Vertebra,  and  at  fit  Places  arc  fent  forth  ia 
aduate  the  feveial  inferior  parts  of  the  Bor 
dy.      The  Arteries  have   three  Coats,   thf^J 
outermoft  is  a  fine  Web  of  Verves,  and  Bloo^f  1 
VeflTels,    for  the  nourifhment  of  thefe  other- 1 
Coats,   and  for  the  Mujcular  ASion  of  the 
intermediate  one,  which  is  made  up  of  fe-  . 
veral  jlrata  of  spiral  fdujcular  Vihes^  accor-' 
ding  to  the  bignefs  of  the  Artery.    The  third-] 
is  a  clofe  tranfparent  yietnhrane  very  ftrongi  f 
and  compaft,   to  keep  in  the  Blood  which  1 
othcrwife  upon  the  dilatation  of  the  Arterjf^i 
wou'd  tear  the  Mufcular  Fihres  afunder.    The 
Veins  have  the  fame  Coats  with  the  Arterie^ 
only  the  Mufcular  Spiral  fibres  are  thinneii*^ 
bccaufe  of  the  leffer  force  of  the  Blood  againft  . 
the  fides  of  the  diverging  Veinsy  than  tho6> 
of  the  converging  Arteries.    From  this  ge- 
neral account  of  the  ftruflure  of  the  VeJJels^ 
their  Adions  upon  the  inclofcd   Fluid  may 
be  eafily  underftood,    the  (hort  erefted  Fi- 
hres ferve  for  the  attrition  of  the  Aliment, 
iov  ftraitning  the  Cavity  of  the  Cusr 
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and  Stomach  -,  the  oblique  Fi^riri,  which  ncidkc 
but  few  turns  ferve  to  propagate  gfcntly  the 
included  Fluid,  the  Longitudinal  6nt%  to  move 
the  Veflel,   and  the  included  Fluid,  up  or 
down  in   a  direftion  parallel  to  its  length, 
by  encreafing-  this  dimenfion  and  thereby  lef- 
fening  the  other,   i.  e.  the  tranfverfe  Dia- 
meter -,  the  Spiral  ones  by  fqufeezing  it  tran& 
verfely,    and  fo  encreafing  it  in  length  or 
leffemng  it   in  breadth.      Thus  the   Blood 
being  puflit  by  the  contraftion '  of  the  Heart 
into  the  Arteries^  diftends  their  Coats  along 
their  whole  length,   *till  the' force   of  the 
natural  Elaflichy   of  the   Membranous  Goaf, 
be  equal  to  the  f6rce  of  this  Impulfey  then 
that  Elafiicity  of  this  Coat  beginning  to  aft, 
at  the  fame  time  the  nervous  Juice,  or  Spi- 
rit is  deriv'd  through   the  Uerves  by  this 
dflatation  of  the  fmall  Arteries^  among  the 
Originating   Verves    in   the    Brain,    and    fd 
brihgsthc  Mufcular  Fibres  into  Adtion.     And 
both  thefc  Forces  afting^at  once,  propel  the 
Blood  in  a  continued   Stream,    through  the 
uninterrupted  Channels  of  the  Veins  and  Ar- 
teries.   And  the  impulfe  of  the  Heart,  pro- 
pagated only   by    the   Membranous  Coat,   is 
that  which  when  felt,  is  callM  a  Pulfe  or 
Sulfation  of  the  Artery. 
;  •§  XXXIX.    All  Senfation  is  perform^  by 
the  immediate  Aftion  of  the  finer  and  more 
fluid    parts  of  Bodies,    upon  the  Organs  of 
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Sefife^   thq 'In^puife  comiDuoicated  by  thefe 
fubtilerpartS:,of  jBodids,"  upon  the  Organs  fitly 
diCpof«d»  is  tM6ugh  them  tranfoiittaJ  to  the 
IHerpeSj^  appropriate4  and  cohtrivM  for  fuch 
a  Se(}(e»   and  through   them   to  the  Brain. 
Thus   in  Vifion^    the  Light  refleaed   from 
the  Surfaces  of  Bodies,   is  tranfmitted  thro* 
the.  Humours  of  the  Eye,  ,  and  congregated 
ppon   the   Retina ,    in  the  fame  manner  it 
was  reflefted  from  the  Body,    and  thereby 
an  Impuife  modified'  after  a  certain  manner, 
ftrikes  the  filaments  of  the  Ojnick  Nerves^ 
which  cpnvey  this  Impuife  to  the  Brain.    In 
H^aring^  the  Sound  after  diverfe  Moddficai 
tions ,    in   its   paflage   through  the  Meatus 
Audit orius^   flrikes  on  the  tympanum^   wliidi 
moving  the  Bones  of.  the  Barrel,  and  they 
the  inelofed  Air  pf  the  Lafyrinth^  the.  Jur 
difpry  IJerves  fhere,    are   mov'd,    after   the 
fame    manner   they  wou*d  j^ave   been^ .  h^ 
thet  common . Aip  aded  upon  tliem,  with  the 
Advantage  pf  a  fetter  qualified!  and  gentler 
Impuife  than,  they  :  cou'd   have  had  other^ 
wife*      In  SmelUBgy.  Tajiingy  ^and  Touching^ 
the  Effluvia  aodijgaore  fubtUe  parts  of  Bc^ 
dies,  ad  immediately  ^  upon  the  ^^t;^x  them- 
feiyes^    and   they  cpmmuoicate  this  Adion 
to  the  Brain :  So  that  in  fome  manner,  all 
Senfatian  is  nothing   but    Touchipg^    feveral 
ways  diverfifi^d.  .  Generation  is  nothing  but 
Accretion^   for  it  is  beyond  all  doubt,   that 
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all  Geiteration  is  from  a  preceding  little  a 
fnal  lodged   in  the  Male.     1  have  demoi 
ihated  the  Mechanical  production  of  Anim 
to  be   impolTibic  and   Unconceivable  ^  thej 
is  nothing  in  an   Animal  but  an  infinity  < 
branching   and  winding  Channels,  and  the] 
contain'd  Fluids,  and  no  Difpofition  or  Ar*| 
rangeraent  of  either,  can  produce  an  Animah 
fince  all  the  parts  mud  be  forra'd  togetfaei 
in  order    to    make    a   complete  Animah  ' 
for  it  is  not  in  Animals,  as  in  Houfes, 
other  humane  Performances,  where  the  parts 
can  fubfift  feparately  and  be  frani'd  one  af- 
ter another  -,    but  towards  an  Animal ,   the 
whole  integral  parts  at  leaft,  muft  have  been 
form'd  at  once  :  Since  we  are  very  fenfible  there 
is  not  one  nohU  Part,  that  an  Animal  can 
be   without,    but   with   the  immediate  dan- 
ger of  the  whole  Compound.    And  to  haw 
rhe  Animal  compleat  and  perfect  in  its  kin 
there  is  not  a  fingle  VeHel,  or  Organ,  hoij 
inconfiderabie  foevcr,    that   muft  not  ha\4 
been    corapleatly  formed  and  fitted   up, 
and  fiindry,  at  one  and  the  fame  inftant « 
rime,  fince  the  Circulation  of  the  Fluids, 
the  natural  Funftions  of  the  whole,   do  ini 
higher  or  lower  degree,  depend  on  the  Iih 
tegrity  and   Perfeftiou  of  each    lingle    parti  3 
We  hnd  fome   little  bitbles^    or  Blood  Qla^- ' 
buhi^   may   be  form'd  out  of  the  Chjle  itf 
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the  VefTds,    and    one  kind  of  Liquor  may 
be  feparated  from  another,^  out  of  the  Blood 
in  the  Glands^   and  thefe  are  all  the  Pro- 
dudions  an  Animal  is  capable  of,  which  can 
never  reach  to  that  wonderful  Number,  and 
Difpofition   of  parts,  an   Jnimal  confifts  of. 
Now,   (ince  there  is  no  neceffity  to  think 
6{)J  Almighty  is  confin'd  to  a  new  Creatioa, 
in  ev'ry  Generation  of  ah  Animal^  and  that 
thefe  Animals  themfelves  are  confpicuous  in 
all  Male  Seeds  hitherto  e^amin'd,  it  is  plaia 
that    they,  muft    have   been  all  created   at. 
once^  and  lodg'd  in  the  Loyns  of  the  Ori« 
ginal   pairs  of  all  the   Species   oi  Animals. 
Likewife  the  Fluids,  if  they  did  not  move 
in    the   Channels  of  thefe    fmall   Animals^ 
wou'd  corrupt  and   dedroy   their  containing 
VefTels.    It's   evident   then  that   they  muft 
circulate  after.a  manner  proper  to  themfelves  ; 
tho'   doubtlefs  the  Velocity  of  their  Motions 
is  perfectly  accommodated  to  the  fmallnefs  of 
their  Bulk^   and  the  ilendernefs  of  their  fo-» 
lid   parts;    we   fee  an   Image  of  this  flow 
and  low  Kind  of  Life  in  Swallows^  InfeSIs^ 
Vipers^    and   other    Reptiles  in   the  Winter, 
and  in  almofl   all  younger  Species  of  Ani* 
maJs,   and  even  in  adult  Animals  of  the  ra- 
tional kind,    a  Nervous  Diftcmper  has  con-  . 
tinned  them  long  alive,  in^a  kind  of  a  Le- 
thargick  Drowfintfs  without  Food  or  Motion, 
aiid  without  the  common  Exp;:nces  of  Life. 
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But  (ince  thefe  Fluids  cannot  move,   with- 
out fome  fmail    infenfible    Evacuations,  and 
Secretions  J    this  Lofs  fliufl  be  repaired  fome 
Way  or  other.    Wherefore,   it  is  not  impro- 
bable they  imy  lurk  fomewhere  in  the  Male, 
in  fome  proper  Place,    'till  they   be  fit  to 
be  carried  off  in  the  foft  and  tender  Fluid 
ol^the  Semcn^    to   be   afterguards,  iodg'd  in 
the   Female  -^    where   they   are  .  fitted    with 
Accommodations,   fuited  to  this  D^ree  of* 
Growth  and  Perfeftion,    'till  they  arrive  to 
the  next  Period  of  their  Lives  ^  vi&.  to  bear 
the  Light  and  the  Air.    We  are  certain  that 
the  Seeds   of  Plants  are   nothing  but   little 
PlantSy  perfedly  form'd,  with  Branches  add 
Leaves  duly  folded  up,  and  involv*din  Mem- 
hraneSj  or  furrounded   with  iralls  proper  to 
defend  them  in  this  tender  Edate,  from  ex- 
ternal   Injuries  ^    that   the    maaner   of    the 
Generation  of  P'egetables^    is  perfedly   Anif- 
logom  and  Confonant  (as  far  as   their   dif- 
ferent Natures  and  Circuniftances   will  per- 
mit)  to  this  propofed    manner   of    the  G^-. 
neration  of  Animals.      And   that  Vegetation 
is  only  the  unfolding  and  extending  of  thcfc 
Branches  and  Leaves,  by  the  Force  of  Juices 
raisM  by  Heat,   in  the  llender  Tubes  of  the 
Plant.     We  know  that  the  Eggs  oi  Animals 
are  only  an  Uterus  for  a  little  Animal^   fur- 
uiftied  with   proper  Food,   and  fenc'd  from 
external    Injuries*,    and    we   know   likewife 
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that  all  the  EfFefts  of  incubation^  is  fop' 
plying  a  fit  degree  of  Heat  and  Warmth^ 
to  make  the  congeal'd  Fluids  flow,  and  more 
cafily  pafs  into  the  nourifhing  Channels  of 
the  included  Animalcul ;  and  the  Heat  of 
the  Sun  or  of  our  Culinary  Fires,  when  du- 
ly adjufted,  produce  the  fame  very  Effefts 
with  that  of  the  Females.  We  are  Aire, 
that  all  the  feveral  Transformations  of  /n- 
feBs  and  other  Animals^  are  nothing  but  the 
Expanfwn  of  their  parts,  and  the  breaking 
of  the  Metnhanes  that  folded  'em  up,  by 
the  Augmentation  of  thefe  parts  ^  that  all 
the  fevetai  Figures  and  Shapes  they  pur  on, 
are  owing  to  the  feveral  Membranes  they  are 
involv'd'in.  Nbw  were  there  no  other  Af- 
gument,  but  the  Analogy  between  the  man- 
ner of  the  Generation  and  Transformations 
of  thefc  lower,  and  of  the  more  noble  Ani- 
mals^ it  were  fufficlent  to  pcrfwade  any  one, 
who  confiders  the  fiiiiplicity  and  uniformi-' 
ry  of  Nature  in  all  her  Works.  But  this, 
with  thefe  already  mentioned,  make  it  highly 
probable  that  we  are  all  deriv'd  from  one 
Seed^  and  were  once  all  adually  in  theLoyns 
of  our  firft  Parent,  and  have  been  cvetfinte^ 
growing  to  our   prefent  Eftate. 

f  XL,  From  this  general  view  of  the 
StruEiure  of  the  parts,  and  of  the  manncf 
how  the  Animal  FunS'tons  are  perforn/d, 
ar'ry  body  may  fee  how  xvonderJuUy  we  are 
P*  y  a  made. 
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made^  how  wifely  our  feveral  parts  are  fitted 
for  their  ufcs  \   how  juftly   our  Fluids  are 
contrivM   and   difpos'd,  to   make  thefe  un- 
interrupted   Circulations    wherein    Life  con- 
-fifls  ^   how  (imple,   and  yet   how  fufficienr, 
the   Caufes   of  all    thofe  various  Motions, 
(which  we  are  in  foine  iiKinner  able  to  dis- 
cover)   the  Animal  performs,  are.    It  is  im- 
poflible  duly  to  confider  thefe  things  with- 
out being  rapt  into  admiration  of  the   in- 
finite Wifdom  of  the   Divine  Architaff^   and 
contemning  the  arrogant    Pretences   of  the 
Jf^'prld  and  Animal  Wrights^  and  much  more 
the  Produdions  of  Chance  or  juftUng  Atoms -^ 
for  fince  even  Mechanifm^    affiftcd-by  fomc 
kind   of  Art  and  Contrivance^  does  fo  mife- 
rably  blunder  in   the  Undertakings  of  this 
Nature   (as  we  may  fee  in   all  the  Schemes 
of  the  ProjeElors  upon  thefe  Heads)  we  may 
be  aiTured   blind  Chance   and   Jumble  cou*d 
never  produce  fo  beautiful  fimple  and  uni- 
form Effeds.     Cou*d  any   of  our   mechanical 
Undertakers,    with   all  their  (kill  and  cun- 
uing,  make  but  an  hifeB  or  a  Flanty  with 
the  fame  Faculties  and  Qualities  that  Nature 
does-,   we   fliou'd  begin  to  hearken  to  *em. 
But   they   are    fo  far  from  that,    that    tht 
moft».  exact  and   nice   Performances   of  Art^ 
come  fo  far  (hort  of  the  dead  Organs  of  Ant- 
malsy    or  the  inanimate  Produdions  of  Na- 
ture,   that    a    weak    Eye   may   difcover   the 
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vaft  Difference.  Wherefore  of  unavoidable 
NecefSty,  He  that  formed  the  Eye  miift  him- 
f^Jffee^  and  he  that  made  the  Far  mnji  bim- 
felf  hear^  and  he  that  endued  Man  with  Wip 
dom  mufl  himfelf  tmderjland -^  and  he  that 
contriv'd  fo  wonderfully  and  wifely,  and 
forin'd  fo  juftly  and  exaftly,  all  things  both 
animate  and  inanimate,  mufl:  needs  Himfelf 
be. 

But  I  proceed  to  make  fora.e  refleftions  UjW 
on  the  particular  Inftances  of  Counfel  .aiiif 
Wifdom  in  the  Animal  Fabrick.  ;' 

ff  XLT.    The  Skin  with  its  parts  isXvhit 
offers  it  felf  firft-,   the  Scarf  skin  being,  ilpi 
permoft,  is  composed  gf  feveral  Lays  of  fiiiall' 
Scales^   which    cover   one  another  ftiote  "oi' 
lefs,  or  lie  thicker,  according  as  it  is  thic- 
Iccr  in  one  part  of  the  Body  than  another  5;' 
between  thefe  Scales  the  Excretory  Dufts  6f 
the  Miliary  Glands  of  the    true  Skin  open* 
Lewenhoeck  reckons  that  about  one  Cuticu- 
lar  Scale^  500  fuch  Duds  may  lie,  and  that 
a  Grain  of  Sand  will  cover   250  of  thefe 
Scales^   fo  that  one  grain  of  Sand  will  con 
ver  1 2  Sooo  Orifices  of  thefe  Excretory  DuflSi." 
Now   what   3   prodigious    Number  of  fuch' 
Glands  muft  there  be  on  the  Surface  of  the 
whok  Body !  Into  ev'ry  pne  of  thefe  Glands 
an  Artery^  Vein  and  l^erve  do  enter  \  fo  that 
we  may  guefs  how  prodigious  the  Number 
Q^  Organs  in  an  Animal  Body  muft  be^  frottv 
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had  been  as  infenfiblc  as  our  Hairs  or  Naik, 
and   might   have    been  torn    away   or  con- 
funi*d,  without  our  Knowledge  or  Concern. 
Whereas  by  this  nice  adjuftment  of  the  Senfc 
of  Feeling  to  the    Inipulfcs  and  Anions  of 
Bodies  round  us,   we  can  live  in  indolence 
from  the  Difturbance  of  the    effluvia^   and 
Adions  of  little  Bodies  that  are  neceflarily 
in  Motion^    and    we  feel  fenfibly  enough, 
to  hinder  us  from  hazarding  the  Ruin  of 
our  Fabrick.    And  univerfally  indeed  in  all 
Animals  whatfoever,   this    Senfe  is  adapted 
to    the    Circumftances    wherein    they    live, 
which  is  a  notable  Indance  of  Council  and 
I^efign  in  the  formation  of  the  Parts.     And 
it  is  worth  noticing,  that  this  Senfe  of  Yee- 
ling  is  rendrcd  more  exquifite   and  fenfible, 
or  more  dull  and  imperceptible,  as  it  is  more 
or  Icfs  ufed  ^    for  it  is  highly  probable,  that 
the  Scales  which  compofe  the  Scarfskin^  and 
^uard   the  Organs  of  this  Senfe  from  being 
violated,    do  ar»fc  from  the  pre(furc  of  tou- 
ching Bodies  upon  the  Mouths  of  the  Su- 
perficial  Vcifels  at- different  times,  by  which 
feme  drops  of  a   vifcid  Fluid  is   forc^  out, 
which  there  drying    and  hardning,    become 
a  fmall  Scale '^   and  therefore  the  oftner  the 
.Mouths  of  thefe  Veffels   are   prcfs*d    upon, 
or  theijlftner  we  ufe  the  Organs  of  Touching^ 
the   more  of  thefe  Scales   are   form'd,    and 
the  Skinbccc^raes  the  thicker,  and  fo  a  cal^ 
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huftiefs  grows  upon  it.  And  confequently, 
the  more  moderately  we  ufe  the  Pleafures 
of  Scnfe  the  more  lively  and  fenfible  they 
arc,  and  the  more  immoderately  we  life 
thefc  PleaCurcs,  the  lefs  they  are  fo^  which 
is  a  wonderful  wife  Contrivance  of  the 
Aiahor  of  datura ;  for  w^ere  it  other* 
wife,  fo  diftradted  is  the  moft  part  of 
Mankind,  that  they  wou'd  certainly  deftroy 
themfelves ,  fince  we  fee  where  there  is 
both  Sin  and  prefent  Punifhment,  they  are 
not  kept  from  ExcelTes   that  way. 

§  XLII.  Having  already  (hewn  the  won- 
derful yet  fimple  ftruflure  of  the  Mufcles^ 
I  have  little  more  to  add  upon  that  Head. 
For  tho*  ev'ry  fingle  Mufcle^  of  which 
there  are  about  446  in  a  Humane  Body, 
either  in  its  Figure,  Situation  or  Infertton^ 
has  fomething  that  Cpeaks  Tiefign  and  Coim- 
dl-j  yet  feeing  Barest  has  written  a  whole 
Book  to  Ihew  this,  and  to  inftance  in  all 
the  Particulars,  were  to  tranfcribe  it,  or  to 
write  a  whole  Syjlem  of  Myologie^  1  fliall 
refer  my  Reader  for  his  full  Salisfiflion 
in  this  Affair,  to  that  learned  and  furpri- 
fiog  Book  De  main  Animalium^  and  fhall 
only  fuggeft  a  few  Inftances.  1.  Then  the 
manner  of  the  DifpoGiion  of  the  Ahifclgi 
o£.  the  fingers  and  Toes,  is  admirable 
We  know  that  for  the  ufes  of  Life,  thefe 
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fo  nece/Tary  and  ufeful  a  Subftancc,   was  to 
be  fav'd  by  all  means  poflible^  and  agree- 
able to  the  neceflitics  of  Life,   and  we  lee 
the  wife  Author  of  Nature,  has  taken  won- 
derful  Care,    that   no   Expenfes  IhouM   be 
liiade  therein  that  couM  be  avoided.    3.  What 
a  ft  range   variety  of  Motions   are  our  Or- 
gans  capable  of  ?  There  is  no  poflible  one, 
that  might  be  ufeful  to  us  that   we  want, 
knd  how  wonderfully  is  the  whole  Machin 
adjufted  ?   For  our  ereft  Motion,  the  Center 
of  Gravity  is  fo  difpos*d,    as  to  fall,    by  a 
Line  drawn  from  it  to  the  Center  of  the 
Eartb^  always  in  fome  part  of  the  paralle^ 
togram  forra'd  by  the  outer  fides  of  our  Feet, 
and  two   Lines   drawn   by   our  Toes  and 
Heels,   by  which  means  we  are  kept  from 
tumbling :    And  if  at  any  time  we  chance 
to  throw  this  Line  without  that  Space,  and 
fo  be  in  hazard  of  falling,    our  Arms,  and 
the  various  Motions  of  our  Head,  and  Breaft, 
immediately  bring  it  back  within  that  Space. 
Thofe  Aniffials  that  are  defign'd  for  flying 
or  fwimming   00   the   Surface  of  the  Wa- 
ter,   have  all  their  ftrongeft  Mufcles   upon 
their  Breafts,  whereby  they  arc  kept  in  the 
firteft   Pofture   for  fwimming  or  flying,  the 
Center  of  Grainty  being  fo  difpofcd  as  thev 
are  thereby  enabled  very  cafily,  to  keep  thefr 
HeAds  above  Water*    And  in  thofe  Aw w/^/f 
that  live  within  the  Surface  of  the  Waters, 
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there  is  a  Bladder  fiUM  with  Air,  which; 
baS;  a  Dii^  open  to  the  outward  Air  on^ 
the  Surface  ot  tlie  Water,  whofe  Orifice  is 
tu^ow^d  with  s  Miifcular  SphinBer^  by  which 
they  let  out  and  take  in  the  Air^  to  ten- 
der them  Specifaallji  lighter  or  heavier^  than 
the  Fluid  they  Iwini  in,  aud  fo  (ink  oc 
eiijerge  as  their  Occafions  prompt  them,  or 
as  they  pafs  to  a  Spedficai  lighter  or  h^- 
yier  BUmetiT.-^  for  by  taking .  in  more  Air,- 
they  become  lighter  than,  they  were , 
and  fo  ncceflarily  enierg«,  and  by  letting 
Ojut  fdme,  they  become  heavier,  and  fo  fink. 
And  it  h.is  been  obferved  that  Filhes  have 
got  up  to  the  Surface  of  the  Water  meerly 
to  change  and  alter  the  Specifitk  Gravity  of 
this  Air.  And  this  Bladder  is  commonly 
iuJl  of  Air,  which  is  under  forae  Degreg 
of  Condenfation,  from  the  prtjj'ure  of  the 
Mufiular  fides  thereof^  fuch  to  wit,  a»  ren- 
ders them  in  an  Equilibrium  without  any 
Pain ,  with  that  kind  of  Fluid  they  live 
moft  in,  and  they  commonly  alter  their  Equi. 
libriiim,  by  the  Compreluon  or  lixpaniioa 
of  this  Bladder,  which  being  cut  our,  ths 
Fifh  ever  after,  either  Iwims  on  tha  Sur- 
face or  finks  to  the  BottouL  Birds  and  Fowls 
that  ileep,  relting  on  one  Foot  to  eafe  the 
other,  naturally  lay  their  Heads  under  their 
Wings,  ifint  fo  the  Center  of  the  Gravity. 
of^thcir  whole  B;}dy,  wva^  h\\  upon  theFoor. 
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they   ftand  on,  and  the  Animal  be  preTerv' 
from    overturning  ^    and   thofe  Fowls   t' 
flocp  fo  on    the  finall  Ranches  of  Tn 
incline  a  little  backwards,  that  their  Clan 
by  the  Gravitjf  of  their  Body,  without  an 
mufcular  Contraftion,  may  grafp  the  Branch 
more  ftrongly.    Thefe  arc  wonderful  Inflan-i 
ces  of  Divine  Wifdom  and  Providence  \  but  J 
thofe  who  pleafe  to  confult  that  noble  Worfel 
of  BoreUi\  will  find  to  their  Satlsfadioa' 
a  thoufand  fuch  Inftances,   relating  to  ta 
Head  alone  of  Mufcular  Motion. 

§  XUII.  The  Bones  confift  of  hard  < 
paded  Fibres,  ty'd  together  by  Tranjherji 
oofcs,  after  the  manner  of  the  MufcUi\  tbci 
are  nouriflied  by  Blood  VefTels  which  ent« 
their  Subftance  at  feveral  Places,  which  u|P 
on  the  compleat  Growth  of  thefe  Bongi,  ari 
fo  ilraighfued  as  to  admit  only  what  is  fun 
ficient  to  repair  their  Decays.  All  the  coip 
iiderably  thick  Bonej  are  either  hollow  oj 
fpongious,  and  both  forts  contain'  an  oUa*' 
ginous  Subltance,  preferv'd  in  little  VeficleSf 
which  by  the  Heat  of  the  Body,  is  exhai'd 
through  the  porous  Subftance  of  thefe  Bottes^ 
to  fupplc  and  anoint  their  Tibresy  that  ihq 
dry  not,  and  thereby  grow  brittle.  Al 
the  Bones  are  cover'd  with  a  very  fenfibni 
Membrane  caJl'd  the  PerioJIeum,  each  lar^ 
Bone^  is  confiderably  bigger  at  the  Extn 
mities  than  at  the  middle,  and  that  for  ve^A 


of  lElehgfotU  3;y 

ry  wife  Ends  and  Purpofes:  For  i. -There- 
by the  Articulations  are  made  ftronger,  ibr 
had  they  been  iefler  or  equal  to  the  mid- 
dle,  our  Limbs  hnd  been  in  hazard  of  be- 
ing djsjoinrtd  upon  ev'ry  Occafion.  And 
Q.  By  the  largenefs  of  ihefe  Tubercles^  it  conies 
to  pafs,  that  in  aij  the  Revolution  of  the 
joint.  Ihe  Tendon  is  kept  at  the  fame  di- 
ftance  of  the  SemJiamcter  of  the  Tubercl* 
from  the  Center  thereof,  i.  e.  the  Center 
trf  Motion  \  whereby,  in  the  jfrticulatiotu 
of  the  Shoulder  and  Knee  efpecially,  the  Arm 
and  Leg,  h  capable  of  moving  round,  more:  ' 
than  a  Senddrcle  which  by  .no  other  Conw: 
trivance  poQibte,  but  this  cou'd  be  obtain'd.' 
There  are  feveral  and  various  manners  of 
Articulations  of  the  Bones  into  one  another, 
wonderfully  fitted  for  the  Motions  of  the 
(ever^i  Members,  one  is  like  Bali  and  Socket^ 
by  which  the  Bone  can  move  equally  any 
wayj  as  the  Thigb-Boae  with  the  Ifchium^ 
others  are  by  way  of  Charnal,  as  the  Ra~ 
diue  with  the  Ultia-^  a  third  are  only  ty'd 
together  by  intervening  Cartilages^  as  the 
Vertebra  of  the  Back.  Now  all  thefe  dif- 
ferent Articulations  are  from  the  NecelTity 
of  the  Situation,  or  Motion  of  ihefc  Bones. 
The  Bones  in  order  to  be  the  vaaik  con- 
venient that  might  be,  ought  to  have. been 
a«  light,  as  was  reconciteable  with  a  fuffi.- 
'  px  degree  «f  Strength,   thac  the  lonru-' 
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ments  €f  Motion,  might  not  require  too' 
great  an  Expenfe  of  Spirits,  to  move  thtm^ 
and  that  the  fMcbatiieal  Machin  might  not 
become  a  Burthen  to  themfelves  -,  now  the 
^ife  Author  of  Naturcj  has  wonderfully  pro- 
vided for  this,  for  he  has  made  'em  lights 
by  evacuating  their  middle  Subflance,  and 
yet  they  are  ftronger  by  very  far,  than  if 
they  had  composed  one  folid  Cylinder  -,  for 
Galileo  has  demonftrated,  that  of  two  Bones 
of  equal  lengths,  and  of  equal  Number  of 
fibres  -,  the  Strength  of  the  one  is  the 
Strength  of  the  other,  as  their  Diameters 
are  \  fo  that  a  hollow  ^one  of  a  double 
Diameper^  to  a  clofe  one  of  the  iame  Num- 
ber  of  Fibres y  is  as  2  to  i,  or  the  firft  is 
twice  as  firong  as  the  fecond.  This  is  mott 
confpicuous  in  thofe  Animals  that  are  form*d 
to  fly  i  it  is  wonderful,  how  light  and  yet 
how  iirong,  the  Quills  of  their  Feathers 
and  their  Bones  are,  and  this  wonderful  wife 
EnJ^  cou*d  no  otherways  be  obtain'd  but  by 
this  Contrivance,  horelli  hath  (hewn  that 
rhefe  Bones  are  fo  many  VeBes^  of  which 
the  Center  of  the  Articulation  is  the  Fulcrum^ 
^c  Tencio?is  are  the  Ropes ^  by  which  the 
Vires  'h'iotiva  of  the  Mufcles  elevate,  and 
move  any  weight,  or  overcome  any  Refi- 
ftence.  There  is  a  wonderful,  and  exaftly 
nice  Geometry  uled  by  Nature  in  the  Figure, 

^Connexipn,   Order,  and    Motions  of  thefe 

PiJlari 


^'  Of3KCllgtOn,  337 

VilUrs  of  the  Body,   and  of  their  Cover  the 
Mujcles  \  it  were  alone  a  fufficient  Work,  to 
fheiv  all  the  'Neceffities,  the  wife  Contrivances, 
and  prudent  adaptions  of  thefe  admirable  Ma- 
chines for  the  benefit  of  the  whole.    I  fiiall 
Inftance  only  in  two  or  three  Particulars,  and 
then  proceed,     i.  Then,   what  can  be  more 
wonderfully    contriv'd   than   the  Back-bone, 
had  it  been  all  of  one  entire  Bone^   without 
Artktilations^    we  cou'd  not  have  ftoop'd  or 
tum'd,   but  have  gone  forward  like  a  Poft  or 
Pillar^  had  it  been  compos'd  of  a  few  Bones 
only,    then  the  Articulations  of  thefe  BoneM  m 
in  bending  our  Backs,  muft  have  made  a  largtt^j 
Angle  upon  their  iunermoft  edges,  and  fo  tha4 
Spinal  Marrow^  which  fends  J^erves  to  all  theifl 
Inferior  parts  of  the  Body,  had  been  in  ha«ifl 
zard  of  being  bruis'd  at  every  /looping;  and^ii 
confequently  all  the  inferior  Parts,  had  been. J 
in  perpetual  hazard  of  being  deprivM  of  the  In-  ■ 
ftruments  of  their  Motions -^  befides  that  the  J 
whole  wou'd  not  have  been  pliable,  for  the  m 
various  Poftures  we  have  occafion  to  put  out  ^B 
felves  in.    If  it  had  confifted  of  various  Bones  -^ 
without  intervening  Catilages,  we  fhou'd  have;  -M 
had  no  more  Benefit  by  it,  than  if  it  had  been    I 
entire  without  Articulations,  or  had  thefe  ^rri-    -J 
culations  been  after  the  manner  of  fome  others  'J 
of  the  Bonifj,  we  had  not  been  capable  of  thefe  JJ 
Varieties  of  Motions  that  we  now  are,  if  each  *J 
JEeftehra  had  had  its  own  proper  Cartilage,  the  -  ' 
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'Articulations  might  have  been  e^fily  disjointed^ 
80  that  we  fee,  the  ContrivatKe  of  this  Hulk 
as  it  were,  of  the  Body  is  the  heft  that  can 
be  itnaginM  -^  for  by  thcfe  many  and  fmall  Jr^ 
ticulations  upon  fomewhat  plain  and  fmooth 
Surfaces,  ty'd  by  a  common  Cartilage ^   the 
Back,  for  the  Security  of  that  Medullary  Sub- 
ftatice,  that  runs  down  its  Cavity^  is  bent  af- 
ter the  manner  of  the  Catenarian  Curve^  by 
which  it  obtains  that  Curvature  that  is  fafeft 
for  the  included  Marrow^  and  brings  the  grea- 
teft  degree  of  firmnefs  ^  j  tfie  oblique  Pfocefles 
of  each  Superior  and  Inferior  Verteha^  keeping 
the  middle,  from  being  thruft  backwards  or 
forwards,   to  hurt  the  Spinal  Marrow.     Be- 
(ides,    had  not  the  Tranfverfe  Proceffes  been 
fo  plac*d  as  they  are,  to  keep  the  intermediate 
Vertebra  from  being  thruft  backward  or  for- 
ward, then  there  wouM  have  been  no  more 
reafon  why  in  Infpiration^    the  Ribs  ihou'd 
have  mov*d  upwards  and  forwards,  than  back- 
wards.    But  as  they  are  now  contrived,  thefe 
Vroceffes  force  \\itliibs  to  move  upwards,  and 
fo  lift  up  the  Sternum^  whence  the  dilatation  of 
the  Thorax  proceeds,  which  cou*d  not  dilate^ 
were  there  no  Tranfverfe  ProceffeSy   or  they 
otherwife  difpos*dv     Now  can  there  be  a  more 
manifeft  Inftance  of  Council  and  Contrivance 
than  this.     Certainly,  if  infinite  Wifdom  were 
fuppos'd  to  have  framed  this  parr,  it  couM  noE 
have  given  a  wore  pregnant  Indication  thereof^ 
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2.  As  I  have  obferv'd  before,  fomc  Bones  arc 
articulated  after  the  manner  of  Ball  and  Socket^ 
as  the  Humerus  with  the  ScdpuUy  ^hd  that  foe 
this  wife  End,  that  the  Arm  might  have  all 
manner  of  poffible  Motions  ^  but  the  Ulnd 
and  Cubitus  is  join'd  by  way  6f  Charnal^  that 
this  Articulation  might  be  the  more  ftrbng, 
for  had  it  been  after  the  former  manner,  we 
fliou*d  have  had  no  Benefit  thereby,  ioi  that 
Articulation  of  the  Shoulder,  takes  off  the  Ne- 
ceflity  of  another  fuch  here  ^  the  Hand  by  it; 
having  all  the  Motions,  that  it  cou'd  have  by 
another  of  the  fame  kind,  in  this  other  Articu^. 
lation  5  and  we  (holi'd  have  loft  the  Benefit  of 
the  greater  Strength  in  this  JoJnt.  Thus  w6 
l!ee.  Nature  in  thcfe  Motions  loofes  no  Bene- 
fit in  the  feveral  Parts,  that  can  confift  witK 
the  good  of  the  Whole.  3.  Becaufe  the  Tuber-^, 
eles  of  the  Bones  of  the  Fingers  and  Toes^  cou'd 
not  be  conveniently  fo  large  in  Proportion  to 
the  middle  of  thef?  Bones  as  they  are  in  others, 
Becaufe  thereby  in  grafping  or  fqueezing,  th'ef6 

Eoints  of  tlie  dingers  which  are  at  the  Articu^ 
ttipnsj  cou'd  only  tome  into  contaB  with  the 
Body  fqueez'd,  and  fo  the  Aftion  cou'd  not  bfe' 
uniform  5  and  by  this  fmalnefs  of  thefe  Tuber^ 
iles^  there  was  a  hazard  of  bringing  the  dire- 
dion  of  the  Adion  of  the  Tendons  of  thofc 
MufcleSj  which  contraft  iht'Fifigir  aiid  Toes^- 
^uite  through,  or  very  near  the  Center  of  Mo-' 
tidn  y  whereby  this  A(3:ion  wou*d  have  Bectf 
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quite,  or  almoft  deftroyM.  Now  tx)  prevent 
this  luconveniefice,  the  OJJd  SefamoiJcea  (caird 
fo  from  thqir  Refemblance  to  the  Grains  of  5^- 
fanmtn)  are  plac'd  at  the  Articulations  of  tfaefe 
Bonesf  to  ferve  as  fo  many  Fullies^  about 
which  the  Tendons  pafs,  at  fome  diftance  from 
the  Center  of  the  Articulation^  whereby  the 
dircftion  of  the  Motion  of  thefe  Tendons^ 
are  removed  always  at  the  fame  diftance 
from  the  Center  of  Motion,  of  the  Articula- 
tion. The  fame  Artifice  is  usM  in  the  Knec^ 
by  means  of  the  Patella  ^  thefe  are  wife  and 
noble  Ends,  which  the  Wit  of  Men  cou*d  not 
have  thought  of,  had  they  not  obfervM  them. 

§  XLIV.  How  wonderfully  is  the  Brain 
contrived,  how  carefully  and  ftrongly  is  that 
principal  Organ  of  the  Body,  fenc'd  from  ex- 
ternal Injuries,  by  a  thick  Wall  of  hard  Eone^ 
and  two  very  clofe  and  compadl  Membranes  > 
What  an  infinite  Multitude  of  Glands,  are  in 
the  Cortical  part,  and  of  beginning  l^erves  in 
the  Medullar  Parr,  a  Hundred  of  which  do 
not  exceed  one  fingle  Hair  .<?  How  commodiouf- 
ly  are  the  Ferves,  that  ferve  for  four  of  the 
Senfes,  and  all  the  parts  of  the  Superior  Re- 
gions^ fent  out  the  fhorteft  and  fafeft  ways 
through  proper  Holes  in  the  Head?  And  thofc 
that  ferve  the  Inferior  Regions  of  the  Body, 
carry*d  down  in  a  Bonj;  Channel  And  it  is  ve- 
ry remarkable,  that  the  Veins  do  not  pafs  out, 
at  the  fame  Holes  the  Arteries  enter ,   for  if 

they 
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they  did,  then  upon  any  violent  Motion  of  the 
Blood,  or  any  greater  Quantity  thereof  than 
ordinary,  lodged  in  the  Arteries^  their  dilata^ 
tion  and  pulfation  wou'd  comprefs  the  Veins 
againft  the  bony  fides  of  their  Paflage,  and  fo 
occafion  a  Jlagnation  and  extravafation  of  the 
Blood  in  the  Brain,   to  the  deftruftion  of  the 
whole  Machin  ^  which  by  thefe  different  £»- 
teries  and  Exits  of  thefe  Veflels  is  prevented* 
Thefe  Veins  alfo  do  not  run  along  by  the  fides 
of  the  Arteries  in  the  Brain,  as  they  do  thro* 
all  the  reft  of  the  Body, .  which  is  alfp  another 
wife  Contrivance  of  Nature  •,  for  the  Arteries 
here,  were  by  their  dilatation  to  prefs  out  their 
Juice  or  Spirit  from  the  Z/^rv^x,  into  the  Mufcles 
of  involuntary  Motion,  which  wou'd  have  been 
bindred  if  the  Veins  had  always  gone  along 
with  the  Arteries  ^  for  thefe  Veins  wou'd  have 
receive  the  irapulfe  of  the  Arteries^  and  there- 
by in  fome  Meafutc  kept  it  from  the  Nerves. 
Next  how  ftrongly  is  the  Heart  built,  and 
with  what  a  force  does  it  fqueeze  out  the  Blood 
into  the  Arteries  -^  ^orelli  reckons  it  equal  to 
the  force  of  3000  Pound  Weight,  and  that  350 
Pound  Weight  of  Blood,   pafles  through  the 
Heart  ev'ry  Hour.    How  varioufly  and  effe- 
ftually  for  its  end,  are  its  mufcular  Fibres  ar- 
ranged, and  with  what  Judgment  are  its  Co- 
lumns and  Furrows  difposM,    for  the  clofer 
Contraction  of  its  Ventricles !  its  point  is  turn -d 
a  little  toward  the  left  fide,  fpr  the  more  eafy 
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afcent  of  the  refluent  Blood  in  the  Cava^  iox 
thereby  like  a  reclining  inverted  Siphon^  the 
Jeft  Auricle  beconje^  lower  than  the  right.  All 
the  Auricles  and  Ventricles  have  Valves^  where- 
py  the  Blood  has  a  paffage  in  its  true  courfe 
forward,  but  is  hindred  from  retuminij;  the 
fame  way^  whjch  wou'd  frequently  happpri, 
ppon  the  equal /'r^r^?  of  the  31ood  on  all 
Hancjs,  and  the  Refiftance  of  the  fides  of  the 
Veflels,  to  the  Ruin  of  the  Animal  ^  which 
Inconvenience  is  entirely  prevented,  by  this 
prudentContrivance  and  Situation  of  xYitValves^ 
And  ey'n  the  Figure  of  the  Valves  themfelves^ 
in  the  feveral  different  Places,  is  for  wife  Ends 
and  Purpofes.  But  that  which  is  mod  won- 
derful in  this  Affair,  is  the  different  StruBure 
of  the  Heart  in  the  Foetus^  from  that  <f(  the 
fame  in  adult  F^erfons.  In  the  tteart  of  the 
Foetus^  juft  oppofite  to  the  Mouth  of  the  Ci- 
ya  afcendens^  there  is  a  Hole  from  thtCava^ 
that  opens  into  the  Vena  Pulmonalis,  and  is 
caird  the  foramen  Ovale ;  there  is  likewife  a 
PafTage,  which  runs  from  the  Trunk  of  the 
Aorta,  to  the  Trunk  of  Arteria  Pulmonalis. 
Now  the  Blood  which  is  received  by  the  Pla-r 
cent  a  from  the  Mother,  is  by  the  umhilical 
Veins  carried  into  the  Porta,  from  whieh  it  is 
fenr  to  \htCava,  by  a  Canal  which  goes  flrait 
from  the  Trunk  of  the  one,  to  the  Triink  of  the 
pther,  by  the  Cava  it  is  thrown  through  the 
foramen  Ovale^  into  the  Vena  Puhnonalis,  whith 
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carries  it  to  the  left  Ventricle  of  the  Hearty  by- 
jwhich  it  is  fqueez^d  ioto  the  Aortay  to  be  dif- 
persM  over  the  Body.  The  Blood  that  comes 
from  the  fuperior  Parts  of  the  Body,  is  diver^. 
ted  by  the  Ifihmus  of  the  Cava  from  the  fora^ 
men  Ovale^  and  falls  into  the  right  Ventricle^ 
which  throws  it  into  the  Arteria  Fulmonalisj 
from  whence  by  the  communipating  Canal,  it 
is  immediately  carried  into  the  Aorta  ^  fo  that 
the  Blood  that  comes  from  the  Cava  afiendenf^ 
paffes  only  through  the  right  Ventricle ^  whilft 
that  which  comes  from  the  Defcendens^  paffes 
only  through  the  left  Ventricle.  The  reafon 
of  which  Paffages,  is  becaufe  the  Blood  in  the 
Yoetus  cou'd  not  go  thro'  the  Lungs  ^  their  Ve^ 
fides  by  their  compreffure  upon  the  Blood 
.Veffels,  obftrufting  that  Courfe-,  neither  in- 
deed, did  the  Blood  need  to  pafs  through  the 
.  Lungs ^  the  Yoetus  being  pouriftied  from  the 
Mother,  whofe  Fluids  h^  already  receivM,  all 
the  Advantages  that  it  couMreap  from  theAir^ 
in  her  Lungs  ^  but  when  it  comes  intp  the  Air^ 
•  and  is  no  longer  nouriftied  from  the  Blood  of 
.  the  Mother,  this  prejfure  is  taken  off  from  the 
Blood  Veffels,  by  the  diftenfion  of  the  Lungs^ 
after  the  manner  already  explained.  And  fo 
finding  a  free  Paffage  through  the  Lungf^  it 
runs  no  more  by  the  communicating  Canal : 
And  fo  that  dries  up  •,  and  by  the  Current  in 
the  Pulmonary  Vein^  the  Valve  of  the  foramen 
Ovale  is  fhut  fo,  that  the  Blood  can  no  more 
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pafs  that  way  from  the.  Cava.  Now  how 
wifely  are  tnefe  different  Channels  for  the 
Blood  contrived,  for  the  different  neceflities  of 
the  Fa^tus^  before  and  after  its  Birth  !  This  is 
a  plain  Indication  of  foreknowledge^  and 
fuch  an  one  as  nothing  but  Omnifcience^  is  fuf- 
flcient  for.  And  this  is  certainly  one  of  the 
moft  convincing  Proofs  of  Dejign  and  Counfel^ 
that  can  poflibly  be  wiftiM  for-^  for  to  provide 
for  an  Event,  that  in  the  natural  Courfe  of 
things,  mufl  happen  a  long  time  after,  is  an 
infallible  evidence,  that  the  thing  was  fore« 
fccn,  and  the  Provifion  defignM,  by  fome^in«' 
telligent  Being.  But  this  is  not  the  only  In^ 
fiance  of  a  Precaution,  for  it's  evident,  all  the 
fevcral  Steps  of  the  Growth  and  Vegetation^ 
both  of  Animals  and  Plants,  have  been  forefeen^ 
and  fore-defign'd,  by  the  wife  Author  of  Na^ 
ture^  feeing,  different  Provifions  are  made, 
and  different  Circunflances  adjufled,  for  thefe 
various  Periods  of  their  JLives. 

J  XLV.  What  a  noble  piece  of  Geometry 
is  manifefted  in  the  Fabrick  of  the  Eye,  and 
the  manner  of  Vifion  I  Without  this  Organ^ 
Animals  couM  not  provide  themfelves  with 
Food,  nor  be  forewarned  of  approaching  Dan- 
ger, and  confequently,  cou'd  not  guard  againfl 
it^  without  the  Benefit  of  Ljfgibif,  the  animated 
part  of  this  Syftetn,  wou'd  be  but  fo  many  Pup^ 
pets,  tofs*d  up  and  down  by  Chance  and  Forr 
tune,  without  Houfc  or  Habiwtjon^  and  dcr 
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priv*d  of  all  the  Pleafures  and  Conveniences  of.- 
Life.    What  a  miferable  State  wou'd  it  be^  to 
be  confin*d  to  perpetual  Darknefs,  and  never 
to  behold  the  chearful  Light  ?  The  Mifcry  of 
fuch  a  Life  is  beyond  Expreffion  and  Conce- 
ption :  And  on  the  other  Hand,  what  can  be 
more  amazing,  than  that  the  Particles  of  Mat- 
ter fliou'd  be  fo  fram'd,  as  by  their  means  to 
fliew  us  the  Shapes,  Pojuions,  Difiatices,  Mo' 
tions,  yea  and  Cfl/oHf J  of  remote  Bodies?  How 
wonderfully  muft  the  feveral  Coats  and  Hu- 
mours of  this  little  Ball  be  difpos'd,  to  tranC- 
mit  through  them  that  fine,  and fubtile Fluijl^l 
which  is  emitted  from  lumimiu  Bodies,  and  re- 
flefted  from  the  Surfaces  of  Opake  ones  ;  anj  j 
united  on  the  bottom  of  the  Eye.    Thefe  things  1 
are  not  only  contriv'd  and  fram'd  with  fo  great  j 
Wifdom  and  Skill,  as  not  to  admitof  a  betterj'^ 
but  to  any  one  who  attentively  confiders  them,',J 
they  feem  of  fuch  a  Nature  as  fcarcely  to  al- 
low any  other  Method,  for  it  feems  impoffiblei. 
that  Light  ihou'd  reprefent  ObjeBs  to  us,  at  C 
vaft  a  diftance,  but  by  the  tranfraiflion  of  forat^ 
fine  Fhiid,  from  the  ObjeEls  upon  the  Ejief\ 
And  ir  feems  impoflible  that  any  other  Compo— ' 
fition  of  the  Eye,  (hou'd  be  equally  fitted  for 
»hat  end.    The  Globe  of  the  Eye  \%  fpherkal  ; 
it  is  composM  of  fix  Coats,  and  three  Humours^ 
the  firft  Coat  is  call'd   the  CcnjunUwa,  and 
makes  the  White  of  the  Eye-     The  fecond  Scle-' 
'    It  is  thick,  hard,  and  fmooth, 
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behind^  but  Tranfparent  before-,  where  it 
makes  the  third  Coat  callM  the  Cornea^  from 
its  Refemblance  to  a  ]f\tctoiTranfparent  Horn, 
it  has  a  greater  convexity,  than  the  reft  of  the 
Globe  of  the  Eye,  confifts  of  feveral  Lamina, 
which  are  nourifh'd  by  fo  fmall  Blood  Veflels, 
as  to  obftrud  very  little  of  the  Light.  It  is 
of  an  exquifite  Senfe,  that  upon  any  touch, 
the  Tears  might  be  fquccz*d  from  the  Lacbr^ 
tnal  Glands^  to  wafh  and  clean  it.  The  fourth 
Coat  is  the  Choroides^  it  lies  under  the  Sclera^ 
tica^  it  hath  little  Glands  which  feparate  a 
hlack  Liquor,  which  TmEiures  the  internal 
fide  thereof  (which  is  otherwife  of  a  whitifh 
Colour^  for  hindring  the  refleded  Light  from 
difturbmg  the  Piftures  of  Objefts  •,  this  Coat 
has  a  Hole  before,  which  it  called  the  Pupillay 
for  admitting  the  Light.  The  fifth  is  the 
Uvea^  which  is  nothing  but  the  Circum- 
ference o{  the  Pupilla-^  It  is  cornpos'd  of  circu- 
lar and  ftraight  Fibres^  to  cod  trad:  or  dilate, 
according  to  the  ftrength  or  vveaknefs  of  the 
Light,  for  when  the  Light  is  loo  ftrong,  the 
circular  Fibres  contrad  the  Fupilla^  that  their 
Force  hurt  not  the  Eye  -^  and  when  it  is  weak, 
the  ftraight  Fibres  dilate  it,  to  let  in  more 
Rays,  for  the  more  diftinft  Vifion.  On  the 
infide  of  the  Uvea  from  its  Circumference 
which  joins  the  Choroides^  rifcs  the  Ugamen- 
turn  Ciliare,  by  which  the  forepart  of  the  Eje 
is  prefskl  outward,  and  the  Retina  backward, 
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or  the  Jxe  of  the  Ej^e  Icngthned,  at  tlje  ap- 
proach, of  too  near  Objefts.    The  fixth  Co^t 
is  the  Retina^  which  covers  like  a  Net  the  bot- 
tom of  the  £y^,  it  is  only  a  finje  expanfion,  of 
the  Fibres  of  the  Optick   Ferve-^   upon  this 
Coat,  the  Pidures  of  Gbje^s  are  fram'd.    The 
firft  Humour  is  calFd  the  ji^ueous^  it  lies  im- 
mediately under  the  Cornea^'  it  is  thin  and  li- 
quid,  and  of  a  fpirituous  Nature,  infomuch 
that  it  will  not  freeze  in  the  greateft  Froft.  The 
fecdnd  is  the  C&r^////in^,  ntxt  tht  Aqueous  r^  it 
is  convex  on  both  fides,  and  refembles  a  dtou- 
ble  convex  Leiis*^  it  is  covered  with  a  fine  Coaty 
caiPd  Aranea.     The  third  is  the  glajjy  Hu- 
mour, it  is  thicker  than  tht  Aqueous^  and  thin- 
ner than  the  Chryjiklliney  it  gives  a  Spherical 
Figure  to  the  Eye^  upon  its  back  part,  is  the 
Retina  fpread,  whiiRh  it  keepeth  at  a  diftance 
from  the  Chryjlalline  Humour,  requifite  to  re- 
ceive the  dilhnd  impreflion  of  Objefts.    Thp 
Optick  Verves  are  inferted  in  the  infide  of  the 
Optick  AxeSy  whereby  the  middle  point  of  eve- 
ry Objed:  is  difl:inaiy  fcen,  for  the  Center  of 
the  Infertion  of  the  Optick  Verve  is  infenfible, 
as  Monfieur   Mariotte  has  (h'ewn  by  Experi- 
menr.     And  confequently,  had  the  Center  of 
the  Optick  Verves  coincided,  with  that  of  the 
Retina^  the  middle  point  of  any  Objed,  had 
beefi  invifible  -^  but  by  this  lateral  Infertion  of 
thcfe  Verves^  the  point  of  the  Objefl:  which 

is  invifible  id  the  one  Eye^  becomes  vifihU.  Iw 
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the  other  ^  for  It  it  imponibJe,  that  the  Ray 
(hou'dfallon  theinfide  of  both  ^watthcfa^ 
time.  The  light  which  comes  from  the  fe--^ 
lal  points  of  Objcds,  is  fo  refradcd  (by  tb 
Cornea  and  Cbrjijialline  Humour  principally^ 
to  meet  again  upon  the  Retina,  and  ihcrc  ^^ 
paint  in  the  fame  Order  and  Proportion,  wicp 
the  Objed:,  the  linage  thereojE^,  (as  is  evidett 
by  taking  off  that  part  of  the  Dura  Matef, 
which  covers  the  backfide  of  the  Retina,  froi 
the  Eye  of  any  dead  Animal,  and  then  placil 
the  ^(f-in  a  fit  Hole,  of  a  dark'ned  Room  ^  fi 
looking  then  upon  the  back  part  of  the  Reiim 
we  Ihall  ice  through  it,  the  Pidures  of  extei 
nal  Obje^s  painted  upon  its  infidc)  -and  thgl^^_ 
Figures  propagated  by  Motion,  along  the  C^ 
tick  Berves,  are  the  Caufe  of  Vifion,  Now 
what  cnn  be  more  adnnrable  than  thisi^iudu 
of  the  Eye  \  ev'ry  part  conrributiiig  fomethii 
toward  its  Ferfedion.  It  is  Htuated  in  th^ 
Head^  the  raoft  eminent  part  of  the  Bo4Vj 
next  to  the  moft  noble  and  vital  Organ^  in  t^^ 
whole  Conipofition  :  Either  in  the  fore  ,pai 
or  tile  lides,  according  to  the  neceffary  occalioi 
of  the  Animal :  In  Man  it  takes  in  but  a  Hem, 
ff^here  of  Vifion,  in  hirJs  aimoft  a  vjhohSpbcn 
and  in  forae  timerous  Animals,  as  Hares  an 
Conies,  their  Eyes  being  fo  protuberant,  aoL 
placed  fo  far  backwards  on  the  fides  of-  their 
Heads,  they  rauft  fee  a  whole  Sphere  quite 
arotiodytwith  the  leaft  Motion  of  thde  Organs, 
!ih:j  The 
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The  Cornea  is  more  convex  than  any  other  part 
of  the  tye^  by  which  all  the  Rays  are  gathered, 
to  pafs  through  the  Pupilla^  and  few  of  *ein 
loft  on  the  Uvea.    The  Aqueous  Humour  be- 
ing thin,  eafily  changes  its  Figure,  either  when  ' 
the  Ugamentum  Ciliare  contrafts,  or  both  tho  ' 
oblique  Mufcles  protrude,  the  Bulb  of  the  Eye, 
to  render  it  oblong,  when  Objefts  are  too  near  ;■ 
the  Fibres  of  the  Uvea  contraft  or  dilate  the  \ 
Vupilla^     according   to  the   Degrees  of  the 
Strength  of  the  Light.    The  gla^  Humour  I 
keeps  the  Retina  at  a  due  diftance  from  the 
Chryjlallirf,  the  Images  are  painted  upon  a  Skin,  " 
produced  by   the   Expanfion  of  the    Omck'\ 
Nerves^  for  the  more  cafy  conveyance  oi  the  • 
Impreflion  to  the  Brain.    The  Choroides  is  tin- 
dur'd  black,  that  the  Rays  that  pafs  through 
it  may  not  be  reflefted  back  again  upon  the  K#- 
tina,  and  fo  confound  the  Objefl:.    The  Op' 
tick  Nerves  are  inferted  on  the  infide  of  the  , 
Jxes  of  the  Eje,  that  the  whole  Objeft  may  i 
be  diftindly  view'd  •,  the  Hairs  of  the  Eyehoivs^ '  ] 
with  thofe  on  the  EjieliJs  defend  it  from  filth 
and  light  Bodies  that  fwim  in  the  Jir-^  the  ^ 
continual  Motion  off^e-Zj^j^nioiiten  and  fweep  | 
the  Cornea,  elfe  it  would  dry  or  grow  dirty;  it  ' 
is  funk  in  a  Hole,  wall'd  with  aftrong  Bone,  ] 
to  keep  it  from  more  powerful  Injuries.    The  ' 
feveral  refraftive  Virtues  of  the  Coats  and  Hu- 
mours, ferve  to  correfl:  the  Errors  arifing  from 
different  Refrangibilities  of  the  Rays  of 
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Light*    Our  Eyes  are  double,  to  fecurc  both 
fides  from  Danger,  bccaufe  if  the  Objeds  were, 
near,  however  one  J^e  were  placed,  we  cou'dl 
not  diflinftiy  perceive  them  that  (houM  be  fi-. 
tuated  towards  the  (ides  of  our  Bod^^  and  fo 
cou*d  not  guard  our  felves  from  the  Dangers^ 
thence  arifing.    Bcfides,  we  cou'd  not  diftin- 
guifti  the  diftance  of  Objefts  by  one  J^fig^,  for 
our  two  Eyes  are  like  two  different  Stations  id 
Longimetry^  by  the  affiftanceof  which,  the  di- 
ftance between  two  Objeds  is  meafured. ,  As 
alfo,  when  one  Eye  is  accidentally  rendred  ufc- 
lefs,  we  enjoy  the  Bleflings  of  this  fo  neceflkry 
a  Senfe,  by  the  Benefit  of  the  other.    It  is  oh* 
(ervable  that  the  Figure  of  the  Cbryfiallin  Hu- 
mour of  Fifhes,   is  a  great  deal  nearer .  to  a 
Sphere^  than  that  of  Land  Animals^  and  that 
becaufe  of  the  different  refradive  Virtue  of 
Water  from  Air,  for  that  CQUvexity   whiclji 
wou'd  unite  the  Rays  of  Light  coming  through 
Air,  will  not  unite  the  fame  fo  perfedly  at  a 
point,  in  the  fame  diflance,  coming  through 
Water.      In  thofe  Animals  that  gather  their 
Food  from  the  Ground  the  Fupill  is  Oval  or 
Elliptkal^  the  greateft  Diameter  going  tranfverf- 
\y  from  fide  to  fide  •,  in  thofe  that  feek  their 
Food  on  higher  Places,  its  greatefl  Diameter 
goes  from  the  top  of  the  Head  towards  the 
Feet  perpendicularly  ^  thefe  two  different  Fi- 
gures being  wonderfully  fitted  to  the  different 
K'eeefFities  of  thefe  Animals.     Thofe   living 
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Creatures  that  by  their  Figure,  and  for  other 
reafons,  have  no  Motions  of  their  Neck,  have 
a  CUifter  of  Hemifpherical  Eyeballs  which  feni 
in  the  Pictures  of  Obje^is  all  around  thenj  j  and 
thofe  that  feek  their  Hbod  in  the  dark,  have '' 
their  S.etina  coloured   white,   which   refleds 
the  light  and  enables  them  to  fee  beft  in  the 
leaft  lighc  j  thefc  are  wonderful  and  furprizing  , 
Inftances,  of  Forefight  and  Counfel  in  that  Be- 
ing that  fram'd  thefe  Organs  ^  but  that  which 
to  me  is  moft  furprizing  in  this  Affair,  is  that 
in  all  Animals,  whofeOr^fiwi  are  found  j  they 
iiiou'd  have  been  fo  nicely  fram'd  in  all  the  in- 
finite pofliblc  Varieties  over  and  under,  as  ttf  1 
leprefent  Objeft  at  a  due  Diflance,  of  that  Mag- . 
nitude  that  has  the  jufteft  Proportion  and  tru- 
eft  Analogy,  to  the  Magnitude  of  each  particu-  I 
lar  Animal.    What  the  real  Magnitudes  of  Bo- 
dies are,  I  doubt  no  body  can  juftiy  tell,  nar 
"were  it  of  any  ufe  to  us  to  know,  (ince  their  I 
Analogical  Magnitudes  to  the  Magnitude  of  our  i 
Bodies,  is  ail  that  we  have  any  Concern  about.- J 
Thus  taking  our  own  Hand,  Foot,  or  Height  | 
for  our  Standard,  all  things  about  us  are  reprcr  J 
fented  in   a  conftant   uniform  Proportion  tdJ 
thefe,  fo  that  we  are  thereby  informed  of  that  | 
Diftance  and  Magnitude  of  Objefls  that  is  moft  J 
natural  and  fjmiliar  to  us,  and  is  alfo  moft  ne-  ' 
eeffary  for  our  Security  aud  Prefervation :  And 
the  fame  is  true  of  every  other  Auimal  fmall, 
w  gf eat^  thus  take  an  EUpbantj  a  Man,  and  a 
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ilfrV^y  and  prefent  the  fame  Objeft  to  them  all 
three,  and  it  (hall*  appear,  not  of  the  fame 
Magnitude  to  them,  but  in  a  Magnitude  in 
fome  fort,  reciprocally  proportional  to  their 
own  Bulks,  that  is,  to  the  Elephant,  lefs  than  ta 
the  Man,  and  to  the  Mite,  much  greater  than 
to  either,  and  this  of  neccflitv  from  the  diffe- 
rent Magnitudes,  aud  FabricK  of  their  Verves 
and  vifual  Organs  ^  and  for  the  neceffity  of 
their  Prefervation,  and  feeking  their  Food^ 
Now  we  know  from  the  Laws  of  Qpticks^  that 
had  the  Retina  been  removM  farther  from,  or 
brought  nearer  the  Chryftallin  Humour,  or 
(keeping  the  Retina  at  the  fame  Diftance  from 
that  Humour)  had  it  confifted  of  two  Segments 
of  a  lefs  or  greater  Sphere^  the  Vifion  had  been 
indiflini^  or  none  at  all  *,  or  had  the  Diftance 
been  fitted  exadly  in  the  Focu5  of  the  CbtyfiaU 
lin^  but  had  it  confifted  oi  Segments  oi  Spheres^ 
lefs  or  greater,  than  thofe  of  our  Chtyjiallin 
Humour^  that  are  at  prefent,  we  had  feen  Ob- 
jefts  ev*n  at  a  due  Diftance,  either  bigger  or  lefs 
than  we  now  behold  them,  which  wou'd  have 
exposed  us  to  a  thoufand  dangerous  Miftakes-, 
for  Example,  the  Precipice  that  perhaps  was 
hot  many  Feet  from  us,  might  have  appeared 
at  (ome  Paces  Diftance,  and  we  have  tumbled 
down,  ere  we  were  aware,  or  the  Atom  that 
we  now  fcarce  take  Notice  of,  wou'd  have  co- 
vered all  our  view,  and  hindred  us  from  taking 
in  any  other  Objeft  ^  in  a  Word,  befides  that 
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thus  we  ftiouy  not  have  difcovered  that  Mag^ 
nitude  of  ObjeftSj    which  has  the  moft  propef 
and  fit  Analogy  to  us,  which  wou'd  have  had 
a  Thoufand  fatal  Confequences,  had  our  Eyes 
magnified  ObjedSj  any  tning  confiderably^  we 
cou'd  have  feen  but  a  very  fmall  part  ot^em 
at  once,  and  Twenty  dangerous  things  night 
have  been  in  our  ways,  which  we  couM  not 
have  difcovered,  but  by  a  great  deal  of  Pains  j 
fo  that  our  progreflive  Motions,  muft  have 
been  flower  than  thofe  of  Keptils^  atid  then 
ev'ry  little  Particle,  likewife,  wou'd  have  bceO 
able  to  have  damnM  up,   and  obftruded  our 
S^bt ;  and  had  our  Eyes  diminifhed  Objeds 
confiderably^   we  cou'd  have  feen  them  but 
faintly  andindiftindly,ali  minute  Bodies  wou^d 
have  vaniflied,  and  we  might  have  been  de* 
llroy*d  by  thofe  which  we  thought  at  a  di- 
ftance.    In  one  Word,  there  are  infinities  of 
different  Ways,  our  Eyes  might  have  poflibly 
.been  form'd,  none  of  which  cou'd  have  brought 
with  it,  the  Advantages  the  ^cfent  Strudutc 
does*    C^n  there  then  be  a  more  pregnant  and 
convincing  Evidence  of  the  Being  oi dxi  infinite^ 
fy  wife  Power,  who  out  of  the  infinite  poflible 
Varieties,  of  difadvantagious  Fabricks  of  this 
Organ,  has  fingled  out  that  only  one,  that  was 
J  beft^  he  certainly  deferves  not  to  enjoy  the 
Bleflings  of  his  Eye  Sigbt^  wbofe  Mind  is  fa 
depraved,  as  not  to  acknowledge  the  Bounty 
4 and  Wifdomof  the  Author  of  his  Nature,  m 
",thcravijbing  zxx^  ajlonilhing  Sirudui^oi  \\vv» 
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§  XLVI.    Hearing  is  the  next  Scnfe  in 
Dignity  to  See'mg^  (for  I  reckon  feeling  a  ge- 
neral one,  of  which  the  reft  arc  only  particular 
Modifications)  without  which  our  llivcs  wou'd 
be  very  Comfortlefs.    It  is  by  Means  of  this 
SeiAj  we  enjoy  the  Benefits  of  Converfation, 
an^he  Pleafures  of  Mufick  •  and  by  it  we  are 
forewarned  of  thofe  Dangers,  our  Eyes  cannot 
inform  us  of  •,  and  what  can  Be  more  wonder- 
ful than  that  the  fame  Medium  of  Air,  (hou'd 
ferve  us  for  fo  many  different,  yet  ncceflary 
Ufes  :   By  it  our  Vapours  are  fupported,  and 
buoy'd  up  to  the  higher  Regions,  to  be  there 
formed  into  Snow  or  Rain,  according  to  the 
Exigencies  of  different  Climates  ^  by  if  s  Mo- 
tion our  Winds  are  produced,  which  fail  our 
Ships,  and  purify  our  Atmofphere\  by  draw- 
.  ing  it  in  we  Jive,  and  our  Blood  is  fitted  to  per- 
form  its  Circulations  ^  by  it  Sounds  are  con- 
vey'd  to  our  Ears^  and  other  Mens  Thoughts 
to  our  Minds.    The  internal  Parts  of  the  Ear 
are  thefe,  i.  'Kic  Meatus  Audit orius^  which  is 
a  contorted  PiifTnge  for  the  outward  Air,  run- 
ning firfl:  upward,  and  then  downward  *,  here 
are  many  Glands^  which  feparate  a  vifcid  glu- 
tinous Matter,  which  hinders  Infeds,  or  any 
hurtful  thing,  from  corroding  the  Tympannm^ 
which  isa  fecond  principal  part  of  the  internal 
Ear.    It  isa  thin  Membrane^  like  the  Head  of 
a  Drum,  fl.retch'd  upon  a  Bony  Circle,  behind 
which  is  the  Barrel^  in  the  Cavity  of  which 
there  arc  four  VitiVt  \ioxvts  cdl'd  the  Hammer^ 
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the  Anvilj  the  Stirrups  and  the  Os  orbiculdre. 
In  this  Barrel  there  are  feveral  Holes,  one  of 
which  opens,  behind  the  Palate  of  the  Mouth, 
and  receives  Air  to  fupply  thefe  Cavities,  that  - 
have  no  Communication  with  the  Air,  coming 
in  by  the  outward  Ear.     Next  to  the  Barrel^  is- 
the  Labyrinth^  which  ends  in  the  Vejlibulum^  , 
and  is  followed  by  the  Cochlea^  which  is  a  Pa^  ' 
fage  refembling  a  Snail's  Shelly  in  it  the  Audi-  ! 
tory  Nerves  terminate.    Now  when  a  Sound  , 
is  propagated  in  Undulations  through  the  Air 
(the  Sonorous  Body  ftriking  the  Ambient  Air, 
by  many  repeated  Vibrations^  excites  thefe  un--. 
dulations  in  it,  after  the  manner  any  heavy  Bo-  , 
dy  thrown  into  a  (landing  Lake,  raifes  in  the 
Water,  Waves. in  a  Circle  roujpd  it)  thefe  are 
gathered  by  the  Concha^  or  external  Ear^  and 
carried  through  the  Meatus  Auditorim^  to^  the 
Tympanum  or  Drum,  on  which  beating,  the 
four  little  Bones  that  are  in  the  Barrel^  arc 
thereby  raov'd  j  and  as  the  Drum  is  ftruck  by 
the  external  Air,  after  the  fame  manner  is  the 
internal  Air  mov'd  by  thefe  little  Bones/^and 
this  internal  Air,  thus  mov'd,  makes  an  Im-    . 
preflion  upon  the  Auditory  Nerves^  in  the  Laby- 
rinth  and  Cochlea  ^  fo  that  as  the  external  Air 
ftrikcs  the  Drww,  fo  does  it  move  the  Bones  in 
the  Barrel^  to  ftrike  the  internal  Air  after  the 
iime  manner-,  and  as  it  is  mov'd,  fo  according-. 
Jy  is  the  Im predion  made  upon  tht  Auditory 
iferves^  and  all  this  Apparatus  feems  intended^ 
to  hinder  the  Sound  frojn  comm^  vj\t\v.^\QCt 
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great  Violence  upon  thefe  Verves^  for  we  find 
that  too  fudden,  and  violent  a  Noifc,  is  ftill 
able  to  difturb  thefe  flender  Tubes^  and  fome^' 
liAies  to  diforder  them  fo,  as  to  deprive  us  of 
this  Senfe.    Now  how  wifely  is  this  necefTary 
and  pleafant  Senfe  contrived,  for  the  Conve«> 
nitnces  of  Life !  ^Had  it  been  more  exquifite, 
than  every  little  Noife  had  been  capable  of  di* 
il&rbing  us,  the  buzzing  of  a  YXy^  or  the  Noife 
of  our  own  Breath,  wouM  have  pierced  our  Emts 
like  a  Peal  of  Thunder  \  and  the  Motion  of 
every  little  Atom  wouM  have  roVd  us  of  Reft  ^ 
and  had  this  Senfe  been  any  thing  confiderably 
more  dull,  we  fhouM  have  been  in  proportion 
thereto,  deprived  of  all  the  Pleafurcs  and  Ad- 
vantages'thence  arifing:  So  that  it's  evident 
our  Hearings  is  nicely  adjufted  to  the  Conve^ 
niences  and  Neceffities  of  Life,  which  is  a  plain 
Inftance  ofDeftgn  in  the  Fabrick  of  thi&Or^ixii  j 
the  fame  might  be  demonftrated  of  the  two  re-- 
maining  Senfes,   which  for  Brevities  lake  I 
muft  now  omit, 

%  XLVir.  I  have  before  obfervM,  that  all 
the  Canals  except  the  Arteries  have  Valves^  by 
which  their  Fluids  are  permitted  to  go  forward, 
in  their  Ccurfe,  but  hindered  from  returning 
back,  all  xh^(tValves^  opening  toward  the  term 
of  the  natural  Motion,  of  thefe  Fluids,  but 
*  Ihutting  by  the  Prcflure  of  the  Blood  in  a  con* 
trary  Direflion,  and  thereby  obftfudting  that 
backward  Motion.  Thefe  Valves  are  vifible, 
fiot  only  in  th?  Ytm  Vxxx.  \tv  x\w  l^jmobaticU^ 
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the  LaFlenU  and  BnSrn  Thoracicut ;  and  it  is 
obfervablc  tliat  this  laft  Channel  always  goes  up; 
the  left  Cde,  that  by  the  Pulfaiion  of  the  greatf^ 
Artery^  upon  which  it  immediately  lyes,  the' 
Chyle  may  be  propell'd  upward.  It  is  likewjfe 
remarkable,  that  all  the  Branches  of  the  ArU" 
ties  which  go  ofF,  at  any  fmall  Diftance  from 
the  Trunhf  do  ail  unite  again  in  one  Trunks 
whofe  Branches  communicate  with  one  another, 
and  with  others,  as  before;  and  that  for  this 
wife  End,  that  when  any  fniall  Jrtery  is  obftru- 
fted,  or  cut,  the  Blood  may  be  brought  by  the 
communicating  Branches,  to  the  Parts  below 
the  Obftrudion,  which  muft  h^ve  otherwife 
beendcprivMof  Nourifliment.  The  Ve hdty  oi^ 
the  Elood  in  the  extreme  Arteries  is  confidera- 
bly  Icfs,  than  that  of  the  fame  at  the  Hearty  or 
its  entry  into  the  Aoria^  becaufe  it  is  of  ihefe 
extreme  Arteries  the  Glands  are  form'd,  and  by 
them  the  fecrctions  are  made,  which  as  was 
before  demonftrated,  require  different  Velocities 
in  the  Blood,  to  fecern  the  different  Fluids  in 
thek  Glands:  This  Diminution  of  the  Felocicv 
is  evident  from  the  Proportions  Dr.  James  Keill^ 
(to  whofe  Accm.iit  Cowpefidiumy  of  the  Anatomy 
o{ Humane  Bodies^  I  have  always  had  recourfe, 
where  my  Memory  fail'd  me)  has  giv'n  us  all 
the  Branches  of  the /^rftfrw  to  the  great  Trunk, 
whereby  it  appears  the  Diameter  of  the  Aor;<7, 
decs  not  bear  a  greater  Proportion,  to  the  pi;i- 
niary  Branches  of  the  Arteries ^  than  5  to  7  ; 
.^nddoubtlefsthe  odds  is  greater  lo  the  fm^Iler 
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Branches.    How  frugal  has  Nature  been  iaftbeJ; 
Scrudure  of  the  yeim  /  for  becaufe  of  the  lefs  PreP  , 
fure  of  the  Bloody  againft  the  fides  of  the(e  wide** . 
nihg  Channels^  the  thicknefs  of  their  Walls  is  in  ' 
proportion  lefs,  than  thofe  of  the  Arteries.    !Befides^  ; 
that  only  thofc  yeins  that  run  ferfenJicaUr  to  the  ' 
lArizony  are  endowed  with  Vahnsy  which  fKck  Co 
their  Sides  like  fo  many  Thimbles  ;  which  when' : 
the  Blood  prelTes  back,  are  fiU'd^  and  (b  ftop  its  : 
PalTage^  but  are  comprefs'd  by  the /orward  Mocioa  .- 
of  the  Blood.    Now  thefe  Valves  were  ufele^  in . 
other  Veins y  for  their  widening  Channds^  give  no  ' . 
occafion  to  the  Blood  to  pufii  ba^kward^  its  Gra- 
vity ading  laterally  and  not  backward^  as  in  thofe 
perptnJicular  to  the  Horizon }  the  fmall  Branches  of 
thefe  Veins,  communicate  with  one  ^otber^  for 
the  lame  ends  and  purpofes  that  the  Arferiu  did  ; 
and  having  now  occafion  to  fpeak  of  the  containing 
"Veffels   i  cannot  omit  here  the  wonderful  Contri- 
vance of  Nature  in  the  Pofition  of  the  Ceveral  Parts 
of  the  Fatui  in  the  Uterus;  the  5l«// whereof  in  the 
firft  part  of  the  time  of  its  G<?/^//\?w  being  very  thin, 
large  and  only  Membranous,  the  Thorax  and  Abdomen 

with  the  Limbs  are  fo  difpos'd  as  to  make  the  Head 
always  emerge  out  of  the  Fluid  it  lies  in^  or  at 
Ipait  preferves  it  in  a  Direi9:ion  that  it  is  ftill  upward, 
with  its  Face  toward  its  Mother's  Belly,  but  about 
the  time  of  its  Delivery  the  Skull  thickens,  ahd 
hardens,  tlie  Limbs  and  Members  flretch  out,  and 
fo  the  Head  becomes  the  heavieft  place  in  the  Body 
whereby  it  tumbles  over,  and  acquires  thatPofturo 
which  is  fittcft  for  its  Delivery.  Thefe  are  (ignal  ' 
In(iances  of  Counfel  and  Forefight,  in  the  Forma- 
tion of  tht:fe  Organs  and  Parts^  but  I  haften  to  ^ 
Clofe. 

§  XLVIII.    Having  I  think  fufficiently  made 
out  that  great  Truths  to  wit,  that  we  are  wonder-^ 
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fully  made,  though  I  have  pointed  only  at  a  few  of 
thofe  Inftances  that  the  Animal  Fabrick  and  Oeco- 
nowy  affords^  I  now  come  to  make  a  few  general 
Obfervations  under  one  Hea^^  and  fo  to  put  a 
Clofe  to  this  Chapter.    It  is  very  remarkable,  that 

thok  jinimals,  Plants^   and   Minerals,    that  are  of 

mod  ufe,  and  advantage  to  us,  are  fuch  as  will 
grow  almoft  in  every  Soil  and  Cliwate,  and  are 
more  produdive  of  their  kind  than  others,  and 
are  found  in  moft  Places.'  Thus  Iron  is  found  al- 
moft every  where.  Com  is  the  ProduA  of  all 
Soils,  and  Climates,  while  other  more  curious 
and  nice  Plants  will  only  thrive  in  their  pro- 
per Soils:  Thus  Hens,  Geefcy  and  Turkies  are 
more  Produdive  than  Crows  or  Jackdaws,  and  Co- 
nies, and  Hares,  than  Foxes  or  Lyons  ;  thus  a  Crane^ 
which  is  but  fcurvy  Meat,  lays  but  two  Eggs,  and 
the  Jlka  and  fome  other  Sea  Fowls,  but  one, 
whereas  the  Patridge  and  the  Pheafant  hath  Fifteen 
or  Twenty,  and  thofe  which  lay  fewer,  and  are 
of  moft  value  for  Food,  lay  oftner,  as  the  Woodcock 
and  the  Dove.  What  is  more  admirable,  than  the 
fitnefs  of  ev'ry  Creature  for  the  ufe  we  make  of 
him  ?  The  docility  of  the  Elephant^  fo  long  employ- 
ed in  War,  the  Infitiency  of  the  Camel,  for  travel- 
ling in  the  parch'd  and  dry  Deferts,  the  gentlencfs 
of  the  Sheep,  the  Cleannefs,  Beauty,  Strength, 
and  Swiftnefs  of  the  Horfe,  whofe  Breath,  Foam, 
and  ev'n  Excrements  are  fweet,  and  thereby  fo 
well  fitted  for  our  Ufe  and  Service  !How  frugally 
has  Nature  avoided  any  ufelefs  Expence  oi  Organs, 
when  the  Circumftances  of  the  Animal  wou'd  tiave 
rendred  'em  fo  ?  Thus  thofe  Animals  that  are  flow 
of  their  Nature^  have  no  very  quick  fight,  it  be- 
ing ufelefs  to  fuch,  fince  their  flownefs  allows  them 
time  to  dwell  longer  on  an  Objed,  as  Snails  and 
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Ikb/ri  J  but  thefe  that  are  endow'd  with  a  quicker 
Motion^  have  brisker  Eyes^  and  a  more  quick 
pierctog  Sights  as  Ha^ks  and  Haru*  Thole  Ani^ 
mats  alio^  that  hare  no  Ears  have  no  Organs  for 
making  a  noife  with ;  becaufe  wanting  Ears,  thele 
other  woud  be  ufelefs^  as  Ftpots  and  other  Inhabi- 
ants  of  the  watery  Element.  So  alfo^  thofe  Animalt 
which  have  Teeth  on  both  Jaws^  have  but  oqe  gto* 
mach^  becaufe  thefe  Teeth  render  more  Stomachs 
nfelefs ;  and  thofe  Animals  that  have  no  upper 
Teeth  or  none  at  all,  have  three  Stomachs  to  fup- 
ply  the  want  of  thefe  Teeth ;  as  in  Beafts^  the 
Pancb,  the  Read  and  the  Feck;  and  in  all  granivo*- 
it)us  Birds^  the  Cropy  the  Echinus  and  the  Giz>ZAird. 
A  Man  which  has  a  bigger  Brain  in  proportion  to 
his  Body  than  any  other  Animal^  has  a  better  and 
more  eafily  manageable  Hand  ;  whereas  a  Monky 
that  has  little  Brains^  and  confequently  can  have 
no  great  ufe  for  much  dexterity,  has.not  fo  well  a 
Aapd  nor  eafily  applicable  a  Hand.  Thefe,  and 
a  Thoufand  fuch  Inftances  of  Wifdom,  Counfel^  and 
Melkrity  in  the  Contrivance  and  Fabrick  of  the  (e- 
veral  Animals y  may  be  gathered  by  any  one  who 
will  confult  the  Writings  of  natural  Hiftorians. 
But  thofe  who  will  not  be  convinc'd  by  the  In- 
fiances  I  have  brought^  that  there  is  a  God  who 

rules  in  the  Kingdoms  of  the  Earthy  who  numbered  alt 
our  Parts,  and  appointed  them  out  their  feveral 
Ends  and  Ufes,  I  am  afraid  will  not  be  prevailed 
upon  by  thofe  behind* 
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The    PREFACE 

To  the  Second  PART. 

BEfore  the  Reader  takes  the  trouble,  to 
enter  on  the  Second  Part^  it's  fit  he  be 
apprifed  of  a  few  things,  that  raay  prevent  his 
miftaking  my  meaning,  in  the  more  difficult 
Propofitions,  or  may  eanble  him  to  run  thro"^ 
the  whole  with  more  Pleafure. 

I.  Thtfirft  Chapter  is  intended  only,  as  an 
Introdudion  to  the  Two  Subfequent,  to  the 
Third  efpecially,  and  for  clearing  up  and  de- 
monftrating  in  the  moft  familiar  and  eafy  way, 
the  Nature  and  Properties  of  Relative  Infinites^ 
The  Foundations  of  the  Arithmetick  of  Infinites^ 
and  the  Strufture  built  thereon,  publifhed  by  . 
me  in  the  former  Edition  of  this  Work,  ha- 
ving been  doubted  of,  or  miftaken  by  fome. 
The  whole  now,  I  hope,  is  clear  and  unque- 
ftionable.  I  have  borrowed  a  few  things  from 
Ihe  Third  Chapter^  for  the  eafe  of  thofe,  who 
either  might  not  have  Humour  and  Leafure, 
or  might  not  have  apply *d  themfelves  fuffici- 
cntly  to  fuch  Studies,  as  to  be  able  to  go 
quite  through  that  Chapter.  And  yet  might 
be  content  to  fee.  this  curious  Speculation 
eftablilhed  here. 
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II.  The  Second  Chapter  contains  many  Par- 
ticuhrs  of  Weight  and  Moment.  The  Foun- 
dation is  this.  The  Supreme  Creator  of  all 
Things,  and  the  whole  Sj/fiem  of  Creatures, 
from  the  higheft  Seraphim  down  to  BrMe 
Matter^  are  here  together  confidered  as  it  were 
an  Infinite  Cone^  (like  the  Shadow  of  the  dark 
fide  of  the  Earth,  circumfcribed  by  the  Light 
of  the  Sun  in  the  empty  Splices  of  our  &f{iem^ 
whofe  Bafe,  is  the  Supreme  and  Abfofnte  In- 
finite^  the  Origin  of  the  Being  and  Faculties 
of  all  created  Things  •,  and  its  Eodj^^  is  the 
whole  S^Jiem  of  Creatures,  from  the  higheft 
Spiritual  Intelligence  y  defcending  in  a  perpe- 
tual Subordination,  and  continual  Scale,  down 
to  Brute  Matter  -  or  if  there  be  any  Creature 
lower  than  this.  It  is  true,  in  this  Metaphor 
or  RefdmhJance,  the  Bafe  is  to  be.  fuppofed  at 
an  Abfolutely  Infinite  Diftance,  from  the  Body 
of  the  Cone,  (as  the  Sun^  whofe  Rays  define 
the  dark  Cone  of  the  Earths  Shadow,  is  diftant 
from  the  Earth)  But  then,  as  all  the  Se8io?is 
in  a  Cofie^  Parallel  to  the  Bafe^  are  fimilar  to 
the  Biafe  and  to  each  other.  So  in  this  perpe- 
tual Scale  of  Creatures,  confidered  in  one  view, 
together  widi  their  Creator,  every  Species  a^jd 
fet  of  Creatures  is  fimilar  to  the  Bafe,  and  to 
every  other  Species  and  fee  of  Creatures,  from 
the  Higheft  ro  the  Lowefl:,  i.  e.  every  Spe- 
cies ^ndfet  of  Creatures  of  a  higher  Order,  has 
the  great  L'nieavunits^  ^Wi^i  prominent  Out  IJnes 
of  their  B{^fc\  the  Orijiri  of   all  Being  and 

Vex- 
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Perfeftions,  more  ftrpngly,  clearly,  add  largely* 
reprefented  and  exprefs*d'oa  and  by  than,  and 
every  Species  and  f^ft  of  Creatures  of  a  lower 
Order,  nas  the  fame  Lineaments  and  Chara- 
ders,  reprefented  and  exprefs*d  on  and  by  thera, 
but  in  a  more  Weak,  more  Faint,  and  more 
contraded  manner.    And  fince  Life^  AEiivity^ 
and  Fecundity^   are  among  the  moft  Univerfal^ 
Primitive  J  ;ind  Onfg/w/// Qualities,  of  the  Bafe^ 
the  .Source^   and    Origine  of  all    Being  and 
Perfedions  ;  So  evqry  Species  of  Creatures  and 
each  individual  of  every  Species^  mud  in  a 
higher  or  lower  Degree,  according  to"  their 
Rank  in  the  Scale  of  Exiftence,  partake  of  thofc 
Primitive  and  Original  Qualities.     If  this  Prin- 
ciple^ and  Foundation^  thus  (hadowM-  out,  may 
be  allowed  me,  and  fure  methinks  it  is  Evident, 
from  the  Nature  of  Things  d  Priori^  from  all 
Experiments  and  Obfervations  hitherto  made 
on  our  Material  Syfiem  of  Things,  d  Pojferiori, 
.and  even  from  the  moft  genuine  and  fimple  re- 
fledions  of  our  Minds  within  our  felves.  Then 
it  will  follow, 

I.  That  there  is  a  perpetual  Analogy^  (PhyR- 
cal  nctMathematical)runningon  ina  Chain,thro* 
the  whole  Syjiem  o^ Creatures ^w^  to  thtixCreator. 

II.  That  the  Vifible  ajrc  Images  of  the  In- 
vifible,  the  SenGole  of  the  Infenfible,  the 
EBypical  of  the  Architypical^  the  Creatitres  of 
the  Creator y  at  an  abfolutely  infinite  diftance. 

III.  That  the  Arguments  from  the  Attributes 
gf  the  Creator y  to  the  QLialities  of  the  Ct^eatiire^ 
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with  due  regard  to  the  abfolutely  infinite  di- 
ftance,  is  Juft  and  Conclafivc,  &  vice  versd. 

IV.  That,  as  there  are  0hje3s^  intirely  op- 
pofite  and  difparata^  fo  there  mufl;  be  Facul- 
ties,  in  Intelligent  Creatures,  fuited  to  thofe 
different  ObjeBs^  differing,  according  to  the 
divcrfity  of  the  ObjeBs. 

V.  That  if  Gravitation  be  the  Principle  of 
A8ivity  in  Bodies  •,  That  of  Re-union^  with 
their  Origin,  muffc  by  this  Analogical  Neceflity, 
be  the  Principle  of  Aftion  in  Spirits, 

VL  That  Material  Subjlances^  are  the  fame 
with  Spiritual  Subjlances^  of  the  higher  Or- 
ders,  at  an  infinite  diftance,  or  that  Material 
^ubjiances  are  Spiritual  Subjlances  infinitely 
condenfed  or  contradled,  fince  in  the  Scale  of 
Epciflence^  the  firjl  are  fuppofed  at  an  infinite 
diflance  from  the  latter. 

VII.  That,  there  is  fomc  Analogy  between 
the  Conjlitution^  Temperaments  and  Complex- 
ions of  Spimw^/ B<?i»^j,  and  the  known  dif- 
ferent Textures,  Elements^  and  Faculties  of 
Material  Subjiances. 

Thefe  I  think,  as  they  arc  neceflary  Confe- 
quenccs  from  the  preceeding  Principle,  fo  they 
are  the  main  Pillars,  and  fome  of  the  princi- 
pal Propofitions  of  this  Second  Chapter^  which, 
if  underftood  and  granted,  every  thing  clfe 
will  either  be  eaiily  receiv'd,or  may  be  fafely  re- 
jefted,  without  any  hazard  to  the  main  Syjlem. 

After  all,  feeing  my  whole  Intention  and 
Dcfign^  in  advandn^  2iV\d  ^uhlifliing  thefe  Spe^ 
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culationf^  was  to  bqgefifl  rhe  Minds  of  Meo^ 
Noble,  Generous,  and  Magnificent  Sentynents, 
of  God  and  his  Works,  that,   thereby  they 
might  be  more  powerfully  engaged,  to  Love, 
Adprc,  and  Serve  Him.    To  convince  them 
o{xh&  Degeneracy  and  Corruption  of  the  whole 
Race  of  Mankind  ^  of  the  neceiliry,  of  ex- 
panding and  cultivating  their  Superior  Facul- 
ties, by  a  faithful  Obedience,  to  the  Divine 
Attraaion  and  Drawings  in  their  Hearts  ;  and 
thereby,  of  begetting  in  their  Souls,  Charity^ 
or  the  pure  Love  oiGod^  and  of  all  his  Images 
in  a  proper  Subordination  :  All  which  can  by 
no  other  Means  be  brought  about,  but  by  a 
careful  copying  after,  and  irait^titig  the  Model 
and  fattern  the  BLESSED  JESUS  has  fet 
ns  in  his  Life  and  Doftrine*.  I  fay  (ince  this 
was  my  whole  end  and  aim,  in  advancing  and 
publifhing  thefe  Speculations.    If  any  Perfon, 
fliall  think  fit  to  contravert  them,  he  may  do 
it  very  fafely  for  me.    For  being  fatisfied,  in 
the  Honefty  and  Simplicity  of  my  Intentions, 
and  of  the  Ufeand  Benefit  thefe  Speculations 
have  been  to  my  felf,  for  thefe  Ends  and  Pur- 
pofes.    I  am  firmly  refolved,  not  to  fpend  my 
time  in  idle  Difputes.     If  others  differ  with 
me,  about  the  Truth  and  Reality  of  thefe  5/?^- 
culations^  or  theif  ufefulnefs  to,  and  influence 
on  the  Ends  propofed,  or  are  not  difposM  to 
relifli  or  receive  them,  they  may  let  them  alone 
or  rejed  them,  it  is  equal   to  me.    All  I  fhall 
be  ever  prevailed  on  to  do,  in  fuch  a  cafe  (cx- 
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cepting  always,  in  cafe  thofe  who  either  are 
my  lawful  Superiors^  or  whom  I  look  on  vpy 
fclf  obliged  in  Confciente  to  obey,  (hall  com- 
mand other  wife,)  ftiall  be  ^  to  amend,  alter,  or 
retrad,  what  1  (hall  be  pn^fwadeid  is  j^mi&  in 
the  future  Editions  of  this  Work  -,  if  it  ftiall 
have  any  more. 

III.  The  Thir  J  Chapter  is  what  the  Reverend 
and  Infeniow  Mr.  John  Craig  fent.  me  about 
Seven  Years  ago,  when  I  defired  him  (being 
low  in  my  Health,  and  otherwife  engaged)  to 
write  me  down  his  Thoughts  on,  corred  or 
alter,  what  I,  had  formerly  publi(hed  on  this 
Head  in  the  frjl  Edition  of  this  Work,,  in  order 
to  a  Second  Edition.  1  have  altered  or.  added 
nothing,  but  one  Note  before  his  Adilitions^ 
and  that  in  Italick  Characters. 

To  conclude,  if  any  Perfon,  by  either  of  the 
Parts  of  this  Work,  fliall  be  moved  to  Adore, 
Worftiip,  or  Love,  the  lovely  and  adorabli 
Author  of  his  Beings  ^who  is  wonderful  in  all 
his  Works,  and  great  in  the  leaft,)  I  fay,  if 
j^ny  one  fliriUbe  wrought  on  thereby,  to  love 
Him  more,  or  ferve  Him  better,  I  fliall  have  the 
whole  reward  of  my  Labour,  having  intended 
it  folely  for  his  Glory  and  the  Good  of  my  fef- 
low  Creatures  •,  and  having  I  hope,  in  the  whole, 
and  each  fingic  parr,  as  fir  as  my  Weaknefs 
Snd  Corruption  wou'd  permit,  difengaged  my 
fclf,  from  all  finzfier  Ends,  from  all  Frauds 
Malice^  Vain-glory.  and  Hjpocrify. 

The 
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Mate 


Advertifement, 

TH  E  Errors  of  the  Prefs,  in  the  firft 
Part^  not  being  fuch  as  can  ftop  the 
Intelligent  Reader^  I  beg  he  will  mend  the 
following  ones,  of  the  firft  and  fecond  Chap- 
ters of  the  Second  Party  which  were  the  nioft 
Material  I  could  obferve.  Page  2.  Def,  9. 
Relative  Nothing  is  faid  here  to  be  generated 
by  a  perpetual  SubftraEllony  tho*  the  Signs 
be  alternatly  +  and  — .  for  thefe  Reafons, 
•  becaufe  Relative  Infinite^  was  faid  to  be  genera- 
ted by  a  perpetual  Addition^  and  becaiife  that  af- 
ter the  firft  Term,  every  Two  fucceding  ones  in 
Relative  "Nothing  I  is  equivalent  to  —  o  1  thus 

I  —  J  -j- 1  —  I  -^  I  —  I  &c.  is  I  —  I  -Fi  —  i"-F7 
—  Jf-|^x  &c.  =1  —  oi  rr^oi  ~oi  See.  arid  fo 


m  other  Cafes,  p.  29.  U»*  10.  for  effett  hsi. 
afieft  t  p,77»L  10.  for  » ^^^ :  a  : :  i :  a rtsJ 
«o  ^>  00 1' : :  I  :  6^.  ga  A  7.  for  indefinite^ 
h  Infinite.  ^.  3^^3.  The  &rors  of  (^kalation 
here,  are  coricded.  p,  163.  />.  41.  iL  13,  in* 
ftead  of  Diftance,  r.  Time  eniplo)«d  in  the 
Motion  of  Light.  />.  43.  I  I9.  inffead  of 
waies,  r.  Times.  ^.  84.  /.  33.  inftead  of  Reja- 
(ions,  f.  Revelations.  ^.  loi.  /.  17.  inftead  of 
are  dTentially,  r.are  not  eifentially.  p.  108.' 
Ixi,'  inftead  of  Limit,  r.  Light.  The  Er- 
rors of  the  Third  Chapter^  will  not  ftop' 
^fe  who  woiiM  otherwife  underftand  it. 
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Of  the  Nature  and  Kindr  of  \nfi^ 
nites.     Of  fome  of  their  rejpe^ 
^ive  Qualitier,  and  of  a  New 
y  Arithmetkl\^  of  Infinites. 

HAT  ve  may  feifou  as 
cautioufly  ;is  poilibly  vs 
can,  about  M.it.ers  fo  in- 
tricitCj  and  fy  L\t  rciliov'J 
from  the  commun  w-iy  of 
Thinking,    as  the  Niture 

^.....^  ,1, p„    and   Qpaiities   of  liijiuiii, 

and  the  other  Subjcds  of  this  Chapter  are  ■, 
we  ftiall  begin  with  Definitmis  and  Axioms^ 
and  proceed  to  fome  General  Propojhiovs.  dt- 
monrtrared  afrer  the  plaipeft  inaniier,  titt  vjc 
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obtain  Principles  to  found  our  confequent 
Reafonings  on  •,  and  then  draw  fucli  Q)rol- 
laries,  frona  the  feveral  Farts,  or  from  the 
whole,  as  arifing  necefl'jriJy  from  th«m,  may 
beofufe,  to  afcertain  fomc  Speculations  ad- 
vanced in  the  foregoing  Tr^atife,^  or  may 
otherwKe  help,  to  conduft  the  Underftan- 
ding  in  thole  other  Sciences^  where  they 
may  find  a  place. 


Defifution  I. 

QUANTITY  is  what  may  be  encreas'd 
or  diminifhed. 

Tho*  this  D^///i^/^»  may  not  exhauft-thc 
Metaphyfical  Nature  of  Q^i^ianttty  ^  yet  it 
points  out  that  Quality  in  it,  that  is  here 
chiefly  regarded  ^  for  ev'ry  quantity  may  be 
encreas'd  or  diminilhed,  and  that  continual- 
ly,   as  ihall  be  afterwards  (hown. 

Definition  II, 

A  BODY  is  an  extended,  impenetrable, 
paflive,  divifible,  unintelligent  Subftance. 

This  Diffinition  alfo,  tho*  it  exhauft  not, 
the  internal  eflence  and  intimate  Nature  of 
Matter5  yet  it  fumais  up,  its  fenfible  and  moft 
conftant  Qualities,  by  which  it  is  diftingui- 
fted  from  every  tiling  elfe. 


of  Beltgtott. 
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The  inherent  Pri«a/>/tf  o{  AElivHy^  in  the 
great  Bodies  of  the  Univcrfe,  is  Gravitation 
or  fdmething  analogous  thereto; 

Tho'  I  am  perfeftly  convinced,  from  the 
Simplicity  and  Uniformity  of  the  Divine 
Nature,  and  of  all  his  Works,  that  there  ii 
fome  one  great  and  imiverfal  Prindfile^  run-* 
ing  throtigh  the  whole  Sy/iffm  of  Creatures 
analogically^  and  congruous  to  their  Relative 
Natures  }  which  is  the  fame  in  all  Bodie<^ 
great  and  fmall,  and  the  Origin  of  all  their 
Natural  Adions  upon  one  another,  with  re-^ 
gard  to  their  different  Circumftances  5  ahd 
that  there  is  not  a  different  Principle  for  the 
Natural  Aftions  of  the  Lefer  Bodiis  from 
that  which  is  the  Principle ,  of  the  Natural 
Adions  of  the  Greater  Bi)dies  of  the  Uni^ 
verfe^  but  one  and  the  fame  Principle  in  both, 
ading  differently  in  different  Circumftances^ 
Yet  fince  Gravitation^  or  fome  thing  Ahala- 
gom  thereto^  feems  iiecellary  for  accoun- 
ting for  the  Conftaint  and  Regular  Motions, 
and  AftionS  upon  on6  afiother,  of  the  Great 
Bodies  of  the  Univcrfe.  Gravitatit^n  ot  fonic- 
thing  Analogous  thereto  muft  be  a  ncceflfary 
Confequence  in  the  Greater  Bodies  of  the 
Univerfe,  of  this  more  Univerfal  Principle^ 
and  the  Origin  of  the  AftMty  of  Bodies. 

'     B  2  B4^ 
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Definition  IV. 

A  SPIRIT,  is  an  extended,  penetrable, 
aflive,  indivifible,  intelligent  Subftance. 

Botfy  and  Spirit  are  in  cv'ry  other  Qua- 
lity oppofir,  except  in  Extenjion^  therefore 
as  the  foregoing  Definition  of  Body,  fumms 
up  its  fenfible  and  mod  conftant  qualities,  fo 
to  aflign  the  Definition  of  Spirit,  there  was 
nothing  to  be  done,  but  to  joyn  the  oppo- 
fite  Qualities  of  Body,  to  that  of  Extenfion 
or   extended   Subftance. 

Definition  V. 

The  Principle  of  Adion  in  Spiritual  Sub- 
fiftences,  is,  or  ought  to  be,  that  EiFcntial  one 
of  REUNION  with  the  Origin  of  their 
Being,  imprefs'd  on  ev'ry  Individual  of  this 
Rank  of  Creatures. 

The  UniverCil  Principle  of  A3i$n^  mentio- 
ftcd  in  the  third  Definition,  that  runs  through 
all  the  Syfiem  of  Creatures,  niuft  analogically 
be  carried  through  evVy  Individual  of  Sfi- 
ritual  Beings,  and  can  be  nothing  but  this 
EflTential  Principle  of  REUNION  with  the 
Origin  of  their  Being,  as  fhall  be  afterwards 
demonftrated  at  large. 

Defi^ 
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Definition   VL 

A  finite  Quantity  is  that,  of  which  the 
Bounds  or  Limits,  beyond  which  it  canr 
not  reach,  is  affignahle. 

Thus  a  Line  is  finite,  when  both  its  Ex- 
tremities are  given,  or  the  Poinfs  which  arc 
its  Limits,  beyond  which  it  cannot  reach, 
are  a/fignable  ;  An  Area  is  finite,  when  it's 
terminating. Lines  are  affignable-^  a  Soli  J  is  fi- 
nite, when  its  terminating  Pianes  are  ajjigna^ 
hle^  a  Vumber  is  finite,  when  the  Unities 
(which  are  its  Limits)  of  which  it  confifts, 
or  the  bounds  beyond  which  it  catmot  reacb^ 
are  affignabU. 

Definition  VI I. 

An  Infinite  Quantity  (in  its  fimpleft  nar 
turc  and  loweft  degree)  is  that,  fome  one- or 
more  of  the  Limits  or  Bounds  of  which  ^ 
beyond  which  it  cannot  reach,  are  not  aft 
ftgnable. 

Thus  a  right  Une^  one  or  both  of  whofe 
Extremities  arc  not  affignable^  or  the  Points 
beyond  which  it  cannot  reach,  are  not  ajr 
fignabUj  is  an  infimte  right  Line.  An  Area^ 
one  or  more  of  whofe  terminating  Lines 
arc  not  affignable^  is  an  Infinite  Area  •,'  a  &- 
lid^  one  or  more  of  whofe  tcrmiriating  Planer 
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are  not  affignable^  is  aq  Infinite  Solid.  A 
Dumber,  encreafing  continually,  whofe  laft 
cncreafe,  is  not  .iffignable,  or  the  Bounds  be- 
yond whicli  if  cannot  reach,  is  not  affignahU^ 
lurill  at  la(l  make  an  Infinite  Number. 

Scholium. 

An  Infinite   'KumbeTj   may  be  fuppos'd  to 
be  Genera  red,  by  the  perpetual  Addition  of 
a  finite   Number  to  it  felf.    Thus  i  +  i -j- 
I  'f  I  -j-  I,  &c.  a^a\  a  -\-  a-j^  a  (^c.  be- 
come infinite^     Or,  it  may  be  fuppofed  to  be 
Gei3cr  ited,  by  the  perpetual  Addition  of  fi- 
nite Numbers,  encreafing  in  a  r^ular  Pro- 
grcflion,   and  in  one  conftant  Proportion  oijc 
to  another.  Thus  1  +  2  +  4  +  8+16,  &c. 
(where  the  finite  terms,  perpetually  encreafc 
in  the  ratio  of  i  to  2.)  and  i  +  ^^  +  ^*  +  tf' 
4-  a"^  &c.  (where  the  finite  Terms,  perpetual- 
ly encreafe  in  the  ratio  of  1  to  a)  become 
infinite.  And  it  is  the  fame  in  all  other  infi- 
jiite  Scries^  regularly  Generated-^    or   laftly, 
the  infinite  Number,  may  be  fuppofed  to  be 
generated  by  the  perpetual  addition  of  finite 
Number?,    m  no  certain  proportion  one   to 
another,  nor  in  any  regular  prpgreffipn,  fuch 
V3  7  +  I  +  50  +  5  +2  +  25  &c.  Of  thcfc 
lafl  kinds  of  Infinites,  we  have  here  no  con- 
fidcration,  for  being  of  no  conftant  or  rcgu- 
Jar  Nature,  but  nerely  cafual  and  fortuitous, 

they 
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they  can  afford  no  Medium  for  reafoning. 
The  Principal  Defign  of  this  Chapxer,  fo  far 
as  it  concerns  thefe  two  kinds  of  Infinites, 
is  to  find  out  a  Method^  for  refolving  the 
fecond  kind  of  Infinites  into  the  firfl  when 
it  is  pofTible  ^  in  order  then  to  obtain  a  juft 
Notion  of  thefe  Infinites,  let  us  firft  diftin- 
guiffa  Infinite  in  general^  into  Relative  or 
Creaturely  Infinite ,  and  Supreme  or  AB- 
SOLUTE Infinite  (of  which  the  firft  is 
but  a  Created  Image  or  Pidure,  as  will  be 
afterwards  (hown)  let  o  ftand  for  finite  in 
general,  and  OO  ftand  for  infinite  in  gene- 
ral as  they  refped  Numbers  ^  then  o  i  and 
OO  I  will  be  finite  and  infinite  (as  they  re* 
fped  Numbers)  of  the  lowcft  Degree  anid  fim- 
pleft  Nature.  Unity  being  the  fimpleft  num- 
ber. 

Definition  VIIL 

Relative  Infinite  (in  its  fimpleft  Nature  and 
lowcft  Degree)  is  an  infinite  Quantity,  as 
it  ftands  related  to  a  given  Finite,  by  the 
perpetual  Addition  of  which  to  it  felf  it  is 
generated. 

Thus  OO  I-  is  a  relative  Infinite^  as  it 
ftands  related  to  i,  a  given  finite,  by  the 
perpetual  Addition  of  which  to  it  felf,  it  is 
generated  j  that  is,  oO  i^i +1  +  1+1 
+ 1  &c.    And  90  ^,  is    »    relative  Infinite^ 
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as  it  ftnnds  related  to  the  given  finite  ^,  by 
the  perpetual  Addition  of  which  to  it  felf  it 
is  generated,  or  09  a— a-^-^'Y^^^'V 
a  ^c\ 

Scholium. 

In  ihe  fame  Relation,  that  relative  Infi- 
nite (lands  above  a  given  finite  in  afcenciing^ 
in  the  fame  may  another  quantity  be  Aippofcd 
to  (land  below  it,  in  dtffcending^  in  which 
Cafe,  we  fliall  have  a  rAative  infinitely  great 
Qi^antity,  in  afcenJing  above  the  given  finite^ 
and  a  ulative  infniteh  little  quantity^  in  Je-^ 
fcenJing  below  it.  Iw  that  relative '  infinite 
in  general,  may  be  aptly  diftihguifhcd,  in 
refpeft  of  the  given  finite,  into  relative  in^ 
finitely  great ^  and  relative  infimtely  little.  For 
brevities  fake,  we  fliall  cali  the  firft  relative 
Infinite^  the  fccond  relative  Nothing. 

Definition  IX. 

Relative  Nothi?jg  (in  its  fimplcft  Nature  and 
loweft  Degree)  is  an  infinitely  little  quanti- 
ty, as  it  (lands  related  to  a  given  finite,  by 
the  perpetual  Subftraftion  of  which  from 
it  felf,  it  is  generated.  Let  0  (land  for  re- 
lative Nothing. 

Thus  01,  is  a  relative  infinitely  little  quan- 
tity, as  it  (lands  related'  to  Uiiity,  by  thp 

«    « ■ 
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perpetual  Subtradion  of  which  from  it  felf^ 
it  js  generated :,  that  is  o  j  =  i  —  i  ^-  i  — 
I  -j-  I  —  1  -t"  I  —  I  &c.  and  o  a,  is  an  infi-  ' 
nitely  little  quantity,  as  it  ftands  related  to 
the  given  finite  a^  by  the  perpetual  Subtra- 
(Sion  of  which  from  it  felf,  it  is  generated  ^ 
[lis  0  ii  ^z  ^  —  a  ■\-  a  —  a  -\-  a  —  a  e^c. 
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Definition   X- 


An  Indefinite  Quantity  (in  its  finiplefl  Na- 
ture and  loweft  Degree)  is  fome  mean  pro- 
portional, between  finite,  and  relative  infi- 
nite or  Relative  Nothing. 

For,  as  in  Defcending  from  i  to  o,  we 
do  nor  immediately  flip  from  finite  to  rela- 
tive Nothing,  but  muft  necelFarily  pafs  through 
the  intermediate  fteps  ^,  ;,  J,  \  &c.  in  Arith- 
metical Progrefiions  ^  and  in  afcending  from 
I  to  CO  we  luuft  pafs  through  the  flcps  bc- 
twgeilboth  2,  g,  4,  5,  ^c.  in  the  fame  kind 
of  l*rog,re(fions.  So  in  the  Geometrical  Vvo- 
greflions,  in  defcending  from  i  to  o,  we  iimfl 
pafs  through  thei'e  mean  Proportionals  V^  V° 
'v/o  ^c.atid  in  the  fame  Progreflions,  in  afien- 
iiingiiQvn  I  to  00  ,  we  muft  pafs  through  the 
mean  Proportionals  Vw  V°o  ''v'oo  ,  &c.  and 
the{c  we  call  hidsfinites.  Thus  in  Geotne- 
try,  if  we  cou'd  imagine  a  Circie.  drawn  up- 
on the  fuunn  of  a  finite  right  Lme  repre- 
i  infinite  right  Line  repre- 
fenting 


fen  ting  ooi,  as  a  Diameter.  A  Perpendi- 
cular ereded  on  the  Point  where  thefc  Two 
Lines  meet,  reaching  the  Circumference^ 
wou'd  reprefent  the  Indefinite  right  Line  im- 
ply ed  by  V^  !•  ^t  ^  ^^u^  iat  fuch  In- 
definite Quantities  in  generaL 

Scholium. 

Unity  being  the  (impleft  Finite  Number, 
by  confequence  qoi=i  +  i  +  i  +  i  +  i  &c. 
muft  be  the  (impleft  Infinitely  great  Num* 
ber.  And  o  i  =i  — i  +  i  — i  +  i^i  e^^. 
muft  be  the  fimpleft  infinitely  fmaU  Number. 
And  by  reafon  the  greater  the  Number,  deno- 
minating the  Root  iSy  the  lefs  the  .Roo|  it  felf 
will  be,  therefore  ^^^^^  (=  to  any  Finite 
Number  greater  than  Unity)  will  be  the  fim- 

pleft  Indefinite.  Put  ^V  ooicryrr  oo^  there- 
fore ^  L  00  =  Ly.  but  L  oo  =:  w  (as  will 
be  feen  by  the  laft  Chapter)  therefoTf  ^  x 
oo  =  Ly.  that  is  ^-  =  i  =  Ly.  But  i  may 
be  the  Logarithm  ot  any  finite  Number,  grea- 
ter  than  Unity,  in  the  Scale  of  proportionals 
1°.  a',  a*,  a^  z\  &c.  therefore  ^V^  ^%  niay 
be  any  finite  Number  greater  than  Unity.  The 
Indefinits  of  the  fir  ft  degree,  that  is  where- 
in the  Number  denominating,  the  Root  is  an 
integer,    may    be  univerfaily  thus  expyefs^d 
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iElL'  ^  e^^.     Now  as  001  =  1+14-14- 

a  4- 1  €f^<:.  and  01=1  —  i^-i^i+i  —  I  g^r. 
anci  "y^oo  I.  are  of  the  fidipleft  Nature,  fp 
alfo  are  they  of  the  loweft  Pegree.  The 
Superior  Degrees  being  generated  of  00  i,  a^ 
ter  the  fame  manner  that  00  i  is  of  1,  for 
if  we  add  00  i,  perpetualjy  to  it  felf,  wc 
(hall  have  a  relative  infinite]^  great  Quan- 
tity, of  the  fimpleft  Nature  in  it*s  Kind^ 
but  of  a  higher  Degree  vte.  ooi+001-f 
09  1 4-00  I  &c.   ^i  +  i  +  JK'd'i  +  i  +  i  +  iC^^. 

4-1  +  11-*  +  ^  + J +  *  €j^<:.4"i+i  +  i  +  i  +  r 
&c.  ^c.  ;:=^Sin^  a  perpetual  Addition  of  any 

quantity  to  it  felf,  is  equal  to  a  Multiplication 

by  cx)  l)  00  I  >c  i4-x+r4-x+^  +  ^<^^»  ^  ^ 
I  xoo  I  —00*.    So  coa^-ooa-i-ooa  +  ooacf^r- 

=  00  Jjf  a+a^-a+a+a+a  &c.  =  oo  x  00 
a  =  00  *  a.  After  the  fame  manner  o  i  =  i  ~ 
1 4- 1  —  I  + 1  —  r  &Ci  If  fubftraded  perpetually 
irom  it  felf,  it  becomes  01— oi4ro;i  —  01  f^c. 

=  1  — i4-i"i4"r~i  &^^  —  1  —  1  + 1  —  1  4" 

?~i  O'C.  4-  ir-i+i  —  r4"'~^  ^^* ~ ^ ~ 
i.-j-i  — 14-1  — I  c^"^.  4- c^^.  =  (fince  a  per - 

petual  SuMradion  of  a  quantity  from  it  felf 

is  the  fame  with  a  Divifion  by  00)    i  —  ^ 
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^-I!— i+r  —  i&c.       o         I  

J =—  =  —  xo  =  .oxi  —  I 

OO 00  00 

^  I  —  I  4- 1-  —  I  &c.  =  o*.  Thus  we  have 
a  relative  Nothing  lefs  than  ©,  but  of  a  fu- 
pcrior  degree,  for  as  relative  infinitely  great 
Numbers,  encrcafe  in  their  value,  by'  be- 
ing raifed  to  fuperior  degrees,  fo  relative 
infinitely  little^  diecrcafe,  becaufc  the  firft  per- 
petually afcend  from  Finite,  the  Latter  de* 
fiend  perpetually  further  from  it.  And  thus 
all  the  Degrees  that  Finite  Quantities  ad- 
mit of,  may  be  fomi'd,  from  relative  Infinits 
and  Nothings,  ^nd  as  we  have  Indefinites 
"yoo  between  i  and  Infinite  in  afcendingj  md 
^^o  between  i  and  o,  in  defcending,  fo  Ana^ 
logous  to  their  Natures  we  have  the  fuperior 
Degrees  my^n  and  "y^o^.  Nature  in  all 
thefe  cafes  admitting  of  no  Bounds  nor  Li* 
mits. 

Definition   IX. 

Abfolute  or  SUPREME  Infinite,  in  a  pro- 
per Senfe,  is  one.  Individual,  admitting  of 
neither  encrcafe,  nor  diminution,  or  of  any 
Operation  that  Mathematical  Quantity  is  fub- 
jefted  to. 

This  will  be  better  Underftood  afterwards. 
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Definition.   X. 

Ahfolute  Nothing  in  a  proper  Scnfc,  is  nei- 
ther capable  of  encreafiog  nor  diminilhing, 
nor  of  any  wife  altering  any  Mathematical 
Quantity  to  which  it  is  apply 'd,.  but  ftands 
in  full  oppofition  to  abfolute  Infinite. 

Axioms. 

L  That  which  is  greater  or  lefs  than 
any  poflible  Finite  Quantity  how  great  or 
little  foever,  mnft  be  a  relative  Infinite^  In-^ 
definite^  or  Nothings  and  which  of  all  thefc 
Three,  the  given  Quantity  is,  the  ftate  of 
the  Cafe  will  always  determin. 

Befides,  Infinite^  Indefinite^  and  Nothings 
relatively  confidered,  we  have  no  Ideals  of 
Qiiantity,  and  the  Definitions  of  thefe  al- 
ready given,  apply'd  to  the  ftate  of  the  Cafe 
under  confideration,  will  always  determine 
which  of  thefe,  the  Quantity  afOgned  mud 
be. 

II.  Number  being  the  iimpleft  Meafure 
of  Quantity,  and  a  proper  Unity  being  the 
Meafure  of  all  Number,  a  proper  Unity  is 
the  Meafure  of  all   Qiialitity. 

That  Unity,  is  the  Meafure  of  all  In- 
tegers is  evident :  And  in  Fraftions,  the 
Denominator  determines  the  proper  Unity, 
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whereof  the  Numerator  determines  the  Num- 
ber. Wherefore  in  the  following  PropofitionS 
inftead  of  Quantity,  we  (hall  frequently  ufe 
it's  Mcafure  Number,  to  cxprefs  their  mea- 
ning and  to  demonftrate  their  Truth. 

Propqficions^ 

I.  Quantity  may  be  encreas*d  or  diaiinifh*d 
in  Infinitum. 

Cafe  I.  That  Quantity  may  be  cncreas'd 
in  Infinitum^  is  evident  from  hence,  that  (ince 
it  is  certain,  a  Finite  Quantity  may  be  ad- 
ded to  a  Finite,  what  may  be  once  done,  may 
be  done  again  and  again,  and  confequently 
may  be  done  any  Number  of  Times,  grea- 
ter than  any  Finite  Number  how  great  fo- 
ever,  that  is  by  Definition  4.  and  Axiom  i« 
Quantity  may  be  encreas'd  in  Infinitum. 

Cafe  2.  That  Quantity  may  be  dimini- 
fhcd  in  Infinitum  is  evident  from  hence  that 

the  gi-  ^  ^  *  IV  *  nv  * 'V  ' -*  iAv*w  *" 
ven  Quantity  AB^    by    the   Sixth   Book  of 

Ml 

Euclid^    you  may    take   out  any  given    -* 

Part,  and  out  of  the  Remainder,   you  may 

alfo  take   out  any  2  Part,  for  the  fame  Rea- 

fon  that  you  can  take  it  out  of  the  firft  given 
Quantity  AB,  and  fo  on  continuallyj   and 

yee 
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yet  you  fhall  never  reach  the  extremity  B^ 
fince  the  —  Part  is  ftiil  lefs  than  the  whole 

n 

Remainder.  That  is,  you  may  take  out 
2  Parts  in   a  certain  proportion  out  of  the 

n 

given  Quantity  AB  perpetually,  that  is,  the 
Quantity  AB  may  be  divided  in  Infinitum. 
q.  e.  d. 

Another  Demonjlration  of  both  Cafis. 

The  *Incommenfurabilttj  of  furd  Quanti- 
ties to  rational  ones,  as  they  are  call'd,  is 
a  full  Deiiionftration,  that  Quantity  may  be 
encreas'd  or  diminifhM  in  Inpnituni. 
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Let  ABCD  be  a  fquare^  whofc  Diago- 
nal \s  DB^  putting  the  fide  ^D  =  i.  Then 
is  AD^  to  DBy  as  i  to  Vi-  Take  in  the 
fide  M)j  apart  P/?  the  leaft  poflible  draw 
PM.  f  m.  parallel  to  AB  and  Rm  parallel  to 
^D.  Since  the  Triangles  BAD  and  MRm 
are  fimilar,  Rm  will  flill  be  to  mM  »s  t 
to  VI*  therefore  it  is  im poflible  to  find  in 
AD^  a  Part  how  fmall  foever,  that  taken^ 
any  Finite  Number  of  Times,  how  great  foe- 
yer,  fliou'd  be  equal  to  mM,  So  that  let 
AD  be  divided  into  parts  how  fmall  foe- 
ver,  and  how  many  foevcr,  yet  ftill  DB 
may  be  further  divided.  That  is  per  Defi 
5*  and  4.  and  Axiom  i,  DB  may  be  divided 
in  Infinitumy  and  AD  encreas'd  in  Infinitum^ 
g.  e.  d.  CotqI- 
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Cotollary  L 

ftfcncc  it  is  evident,  that  to  affign  the  ah-^ 
fohaely  greatcft  relative  infinite  ^  or  the  ah^ 
folutely  leaft  relative  Nothing  is  a  plain  Q)n- 
tradiftioi),.  fteing  both  thefe  are  ftill  Mathe^ 
matical  Quantities  (as  is  plain  from  Bef.  i. 
4.  e^  5  attd  fliall  be  afterwards  further  de- 
ftionftrated)  and  fo  by  this  Propofition,  are 
capable  of  further  cncreafe  or  diminution  5 
and  fo'  the  affign'd  Can  neither  be  the:,gr^^- 
tdfttiotleaft^abfolutely. 

Corollary  IL 

■  •■■■■ 

Hence,  and  from  Def.  4.  &  Si  we  ii»y 
difcover  wherein  the  fpecifick  difference  be- 
tween Finites  and  relative  Infinites  or  No- 
things confifts :  To  wit,  in  the  limited  en- 
crcafe  or  diminution  of  the  former,  and  in 
the  perpetuity  of  the  encreafe  or  diminution! 
6f  the  latter,  for  aflbon  ad  the  cncreafe  or 
diminution  in  thefe  latter  flops,  they  become 
limited  and  aflignable,  and  confequcntly  Fi- 
nite, and  thereby,'  no  part  of  the  dcfired  la- 
ftniee. 


G  ^^^'- 


-^ . 
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Corollary  III. 

Hence  it  appears,  that  an  Infinite  of  ei- 
ther fort  is  (as  to  all  Jrithmetical  Opera- 
tions on  it^  with  due  regard  to  the  perpe- 
tuity of  its  encreafe,  or  diminution,)  of  the 
Nature  of  an  unknomn  quantity  in  Algebra. 
For  as  in  this,  from  the  flate  of  the  Problem^ 
we  perform  Arithmetical  Operations  on  it, 
as  it  were  known,  and  thereby  we  fome- 
tim^s:  do,  and  fometimes  do  not  determine 
its  value,  but  by  Approximation :  So  on  this, 
we  may  perform  the  like  Operations  as  up- 
on an  unknown  quantity,  with  due  regard 
to  its  particular  nature,  and  the  State  of  the 
Problem  J  and  thereby  often  difcover  the  fpeci- 
fick  Genius  of  its  Progreflion,  which,  is  al- 
ways Regular  2ind  ,Ifarmoniou5  as  will  be  af- 
terwards feert. 

Propofition  IL 

Unity  divided  by  an  infinite  number  of  Uni- 

f  ;(f  J  riiakes  the  Qiiotient  relative  i^otbing  or^r 
=  6.- 

Vemonjirat.  cxj  i  r=^.i  -+  i  h-  i  h-  i  •+  i  c^c. 
per  Def.  4.  &  01  =  1  —  1-+1— 1  ^^.  per 
Defi  5.  divide  i,  byi-<-i-*-i-+i-*-i  &c. 
and  by  the  common  Operations  of  Algebra^ 
you  (hall  Have  i  -+  1  h-  i  h-  i  h-  i  &c.)  i  (i  — = 
r  H» I  — I  -4- 1  i^e.  =  o.    q,-e.  d. 

C6¥e^ 


ii 
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(JotoUarjf  I. 

From  hence  it  is  evident,  that  Unity  divi- 
ded by  relative  Nothing  is  equal  to  a>  i.  for 
K  —  i-hi  —  i-*-i  —  i&c.  =0)  I  (^-^x-l•I-^ 
^  -<*  i  C^r.  =  00  I  therefore  5  =  00. 


Corollary  II« 


» 


Henc6  alfo  it  follows ,  that  00  x  o  =  t. 
But  .t|is  may  be  demonftrated  cijtherwife  thus. 

«  l=i-+i-»-i-+iH-  jf^c.  per  Def.  4. 
,  Multiply  both  by  0  and  th^  it  is^  000=01-1- 
01 H-  or  -4-  6i  &c.  =  o  k  i-fai.-htH-i-i'i  &c. 
but  by  Prop,  a,  o  =  g.  and  i  -+  1  -+  i  -+  i  c^^. 
=  CO .  therefotc  »  k  o  *=  <^  x  00  =  ^  =  i  q; 
e.d. 

ffopojition  III. 

As  fi;iir<f  in  General  is  to  relative  Infi* 
nite  in  General,  fo  is  relativi  Nothings  to 
Unity.    That  is  0 :  00  ©  : :  o  :  f  • 

Demonjirdt.    By    i.  Corollary  Prop.  2.  5  = 

0  I 

00;    Multiply  both  by  ©  then  —  =  00  © 

that  is  0  I  =  00  ©  o.    tltercfore  © :  00  ©  •  ' 
ki :  f .    t\.  e.  d- 

e  1      ^  tta^ 


so  ^i)il0fap||tcai  le^mctples; 


Propqfifion   TV. 

Relative  Uothing  is  a  real  Mathematical 
Quantity,  aiid  implies  the  leaft  part  of  the 
Finite,  to  which   it  is  related  or  compared. 

Detnonjirat.  This  is  evident  from  the  Ge- 
neration of  Relative  Nothings  aflign'd  in  Def. 
5.  But  to  dcmonftrate  the  Propofition,  with- 
out regard  to  this  Definition,  let  AH  infi- 
tiifely  produced  from  J^  be  divided  into 
equal  Parts  JB,  BC,  CD,  DEi  &c.  So  that 
an   equal  ^^ 

may  denote  any  Number,  Suppofing  AB^i^ 
let  X  denote  any  Number,  for  Example  x 
:=AB,  y  z=iAb  then  by  the  common  Rules 

of  D:vifion  -L^  =  !,  +  L^l-  ^  4.  ^  ^^ 

y— X  y       *      y  y^      »    y4    ^*" 

Now  fuppole  b   infinitely   near  to  By  then 

y^x  =  Bh-x  Sk  ^=i—  but  :e=:i+iJ. 

x\x  &c.   by    Def.  4.    that    is   x^xi^T\l 

-Y  «  'I"  *"^^  therefore  -r  =  1  -(-  i  -[-  i  -j-  JL 

X  XXX  X     ^ 

&c.   But  by  Suppufition  AB  —x  —  i  therefore 


r  —  I  'I-  I  +  I  4-  I  -I-  i&e.  —  cx^  J.     But  by 

X  ^ 

.Corolhirj/  I.   hop.   2.  i  —  00   therefore  ^  = 


X 


c  and 
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I  aad  confcqucndy  i  —  o.    But   i    being  a 
real  Mathenuitical  Quantity,    by  Def.-x.  p.- 
alfo  rouft  be   a    real   Mathematical  Qu^nti^ 
ty,  and  the  leaft  part  of  Unity  to  which 
it  (lands  related   or  compared,    q.  e.  d. 

CoroUafy -1^  . 

»      •  ■ 

Since  oo  afcends  from  the  given  Finite, 
in  the  fame  manner  that  o  defcends  below 
it,  and  fince  ^  is  a  real  Mathematical  Q^^n- 
tity,  fbalfo  muft  oo  be.  And  as  ^  is  the 
Icaft  relatively  below  it  in  it's  own  order, 
fo  is  flo  the  greateft  relatively  above  it  in 
it's  order,  but  both  below  and  above  thefc; 
we  may  defcend  or  afccnd  in  a  higher  or* 
der  or  degree,  without  Bounds  or  Limits. 

Corollary  11, 

When  a  Curve  is  (aid  to  meet  with  it's 
AJymiftot^  and  when  in  the  common  HyperT 

bola^  we  obtain  the  Are4  ^ —    or  iii  the 

Example  propofed  we  put  y  z=lX^  in  thefe 
and  fuch  like  Cafes  we  mean  only,  that 
in  the  firft  cafe  the  Ordinate  is  infinitely 
little,  in  the  Second,  we  mean  the  leaft  part 
of  the  Ahfci[s^  and  in  the  Third  that  / 
and  X  mufl  differ  only,  by  an  inpnitely  lit-, 
tie  part  of  x^  or  by  x   only  j  and  not  that 

C  3  they 


dm 


they  are  abfolutely  equal,  elfe  there  woufd  be 
no  Divifion,  and  confequently  no  Quotient, 
as  fh^l  be  afterw^trds  mewn. 

Corollary  IIT. 

Since  by  Corollary  i,  adProp^.  00=1  = 


C^^,    Since  alfo 


—  e^c.  =  I 


=:  I 


I  ^-^  I 

(^c.  as  is  evident  from  the  oommoo  Rules 
of  Divifion,  feeing  the  Two  fitft  Terms  on-^ 
ly  efFed-  the  Quotient,  (all  the  reft  being 
but  repetitions  of  thd  fame  Terms,)  and 
laftly,  feeing  the  fame  Quotient  is  obtained 
whether  the  Divifor  be  i  —  i  or  i— i-i- 
I  ~  I  -*•  I  —  I  c^c.  the  reiterated  Multipli- 
cation of  the  Quotient  upon  the  Divifor, 
producing  the  fame  efFeft  (in  the  aftual  Ope- 
ration  of  the  Divifion)  which  foever  of  the 
Divifors  we  choofe,  we  may  fafely  put  in 
common  Cafes   i  ~  i    or  2  —2    or  a  -r^a 

# 

Corolldry    IV. 

From  henee,  and  Def.  4.  we  may  difco- 
ytr  the  true  meaning  of  the  Expreffioh,  when 
it  is  faid  a  Quantity  is  greater  than  Infinite^ 
or  one  Infinite  is  greater  than  another.    In 

thefe 


of  meUffion. 
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fc(e  and  the  like  Exprefibns  co  i  =  r  -t-  i 
M  4-  I  H,  I  gp-f.  is  aiwaya  foppofed  the  com- 
Bn  Standard  or  Mcafure,  to  which  all  others 
I  compared.     Proper  Unicj/  being  by   Ax- 
^'iom  2.  the  common  Meafure  of  all  Quan- 
tity, and  when  a  Qyantity  •  x  is  faid  to  be 
greater  than  Infinite^    the  meaning  is,   that 
it   may    be  an   Infinite,    greater  than   00  i. 
and   when  09  2    is  faid  to  be   greater  than 
00  I,   it  is  no  more  than  to  fay  2  <:^  1.     In 
all  thefe  relative  Infinites  admitting  of  com- 
parifon,  there  is  ftill  a  particular  Fiuit,  to 
which  each  refpeftively  are  related,   and  it 
is  on  thefe  Finites  that  the  comparing  the 
Infinites  among  themfelves  is  founded.    Thus 


W. 


2  =-  =  ; =2+  24-z  +  z^c.  when 

compared  with  00  i  =:  ~  = '=  i  4- 1  + 

^  01  —  I  ' 

I  -j- 1  ^c.  the  finite  Parts  of  thefe  Two 
Infinites,  vi&.  2,  and  i,  are  the  Subjeils 
of  the  Comparifon.  And  when  co  a  is  faid 
to  be  greater  than  o)  i,  it  means  only  that 
the  Finite's  Parts,  of  which  they  are  Ge- 
nerated, arc  as  2  to  i,  or  thefe  in  the  firft 
are  double  of  thofe  in  the  fecond.  It  is  the 
fame  thing  as  in  03,  compared  with  0i, 
or  3X  with  IX,  nothing  is  meant  in  either, 
bat  that  3  is  greater  thm  i  :  0,  and  x, 
and  CO,  being  as  to  this  Cafe,  equ,illy  un- 
known Quiniities,  which  may  be  thrown 
C  4  cue 


I 
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out  in  the  Comparifoh,  ^and  univerfalh^  ip 
all  relative  Infiuites  oo  »,  =«i+«4^ji-+» 
&c.  and   in  all    relative  Nothings  on^  zsin 

—  «H-ji  — »-+»  —  n  ^c.  oo  n  ^  ^  is    the 

0 

expreffion  of  the  Ratio  of  the  fir  ft  Series, 
and  0  nz=z  ^  is  the  expreflion  of  the  Ratio 

of  the  fecond  Series,  aiid  thefe  Two  —    and 

0 

mm 

—  are  proper  Subjefts   of  the  comparifon, 

where  n  may  admit  of  all  the  Relations  that 
Fitiites  have  among  themfelve?. 

Profojition  V. 

Relative  Irfinites^  lndeji7}ites^  and  Notbirjgs 
(with  the  proper  Limitations  peculiar  to 
each)  acmit  of  all  the  Degrees  and  Arith- 
metical Operations,  that  tinitc  or  Matbe- 
waticoil  Qiiantities  are  fubjefted  to. 

DemQnfirat.  I'ais  is  evident  from  Def, 
4,  5,  and  6.  and  the  Scholia  adjoyning  to 
thcfc,  and  is  aKj  manifeft  from  the  pris- 
Cedent  Frop.  and  it*s  fitil  Cexollary^  as  to 
relative  Infinites,  and  Nothings  •,  and  (hall 
be  afterwards  fhown,  ag  to  Indefinites,  to 
Vit,  that  all  thefe  are  ftiH  Mathematical 
Qpantitics,  capable  of  Encreafe  and  Dinji- 
nation  v\  Infinitum^  aqd  cpnfequently  muft 

admit 
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admit  of  all  tliefe  ^ithmetical  OptiMons^ 
(with  proper  l^imitations  peculiar  to  each) 
that  finite  Quantities  are  fubjeded  to.  And 
to  confirm  this,  we  may  obferve  in  Nature^ 
a  te^mblance  of  dlefe  higher  Degrees  of 
relative  Infinites,  and.  confequentiy  by  Anar 
lo^,  of  relative  Nothings  alfo.  For  if  Space 
be  Infinite,  as  (hail  be  afterwards  Deoion- 
ftrated,  it  muft  be  fuppofed  equal  to  an  in^ 
finite  Cuke  or  Sphere,  vfhok  Dfameter  will 
be  as  OD  i»  it's  .  Sedion  thirough  this  D/^. 
teeter  as  op%  and.  it's  Content  as  oo^  q,. 
e.  df.  v..  -^  ,..■ 

fropofition.  VI, 

Relative  Infinite  has,  to  the  Finite  with 
which  it  is  compared,  no  finite  Proportion, 
or  Finite  when  compared  with  it's  proper 
relative  Infinite  becomes  relative  Nothing. 

Demonjlrat.  This  is  evident  fyom  4  Co^ 
rollary  Prop,  4,  the  Ratio  of  the  relative 
Infinites  in  general  »»=» •+»-+»-»•» €^c^ 

being  -^   that  is  oq  «  =  —  therefore  00  n : 
0  0 

«  :  t  I.  o.  q.  e,  d,   on  the  other  fide  let  us 
fpppofe  the  Ratio  of  the  relative  Infinite  in 

general  00  n  to   n.  to  be  a   finite  Ratio  — 

r 

thep  con  =  Z which  is  impoflible  by  2  Co- 

roUavji 


«•■ 
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rollarj  Prof.  3.  wherefore  (ince  «> » :  n  : :  i 
:  o  by  compofition  of  Ratio's,  00  n^nin 
: :  I  H-  o  :  o  but  i  *«-  o  is  but  i.  thcfcfore 
oe  n  H-  n  is  but  00  If,  or  ff  a  finite  Quan« 
tity  when  compared  with  it's  relative  Infi- 
nite 00  n  bicomes  o.-   q.  e.  d. 

CoTolUfjf  L 

Hence,  relative  Infinite  in  Genera],  is  to 
Finite  in  General,  as  Unity  is  to  reUtive  N(h 
thing :  or  any  Finite^  when  compared  with 
relative  Infinite  in  General,  becomes  relative 
Nothing :  that  is  00 :  0  : :  uo. 

Demonfirat.  By  the  precedent  Propofition 
oon  :  n  ::  I  :  0  : :  a:  oa^  and  by  ooQverfion 
of  ratio's  <x>n  :  a  : :  n  :  0  a.  Suppofing  then 
tf  to  be  a  Finite  quantity,  nothing  but  an  In* 
finite  number  of  relative  Nothing  or  ^'s  being 
equal  to  I,  hy  ^Corollary  2.  Propofition  1.  oa 
muft  be  ftill  o^ox  d  —  a-¥a*^a  -¥  a  —  a  &t.  = 
Oy  by  Corollary  g.  Propofition  4,  wherefore 
o:y  n  \  a  \\n\  0^  and  by  Compofition  of  ra- 
tio\  oon  -^  a  :  a  ::  n  -^  0  :  0^  put  11  =  1  and 
i2  —  ®  then  00  -+  0:0  ::i  -^  0  :  0  :  and 
fiiice  I  -i-  <?  is  but  f ,  therefore  00  h-  ©  is  but 
00  ',  wherefore  00  :  ©  : :  i  :  ^,  or  when  any 
Finite  is  compared  (by  Addition,  (or  by  Sub- 
rradion  by  Divilion  of  ratio's)  )  with  rela- 
tive Iniinite  in  General,  it  becomes  relative 
y^o:bhig  q.  e.  d.     The   true    Analogy  is    this. 


of  WitUftUttJU  ti 


fmmrn^ 


cpw  or  »-+»-+»-*•  ^^-  a  I  :  n  :  a  —  a  -{-  a  — 
tf  H-  4  —  0^&c.  but  becaufe  a  is  fuppofcd  Finite, 
a  0  is  the  fame  (in  Cafes  of  Addition  and  Sub- 
trai93aii)  with  6.    But  itrerc  «  =  co  i,  then 

a  *rra  ^  a*--  m  -^  a^^M  &€.    wou'd  bc«  — 

^:;^  QD  -^  CO    r4i:il9  -^-^  00    cJv.    =  Oft    )C     1  — ^  I  -fV 

i.^\  -<*  I  ^H*  i<^^,  =  oD  X  0  =  I3  and  co  » — 


.  ■  ■  • 


*  .. 


CoToUafy  II. 

Put  If  equal  to  any  Integer,  thien  a>  «-i  : » : : 
I  :  ^,  but  o» :(>«-'::  ^  :  i,  for  the  firft  be- 
ing reduced.  Incomes  00  r  i  : :  i  i  o^  and  the 
(eoond  being  Teduocd,  becomes  oil  xio:  i:^ 
sted  therefere  when  n  ^^  is  to  be  added  to, 
or  fubtraded  fnmi  co  *^>  it  becomes  o  i  and 
when  c^  is  to  be^dded  to,  or  fubtiafted  from 
qvr^t  it  becomes  alfo  c,  by  Scholium  Def.  6. 
and'  the  Cafe  is  the  fame  when  the  Interior 
Powers  foppofe  oc«-*,  or  oow-j  ff^c.  are  to  be 
added  to,  or  fubtrafted  from  oo^*,  or  when 
^ »  is  to  be  added  to,  or  fubtraded  from  the 
Ii^ferior  Powers  «*^*  or  e?«-3  d^c.  in  all  fuch 
cafes  its  evident  from  the  precedent  Prop,  and 
its  I.  Corollaty^  that  co^-*  co«'-J  and  o^  be- 
come 0.      '    .' 


Scko^ 


■kaMMki 
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Scholium. 

From  thefe  Propofyions  and  Cor^larier^  axi; 
Aritbtnetick  of  Infinites  may  be  drawn  out,* 
SfFerent  from  any  hitherto  publifhed^  of  na 
contemptible, ufe,  or  narrow  extent  in  .^^^ 
hra^  and  GcQmetff\  as  wiIII)e4fiJbme  mea^ 
fure  (hown  by  the  Third  Chapter. 


The  Anthmetiek  of  Infimtes. 

•  '  ■       ■■..".■ 

'  .  •  • 

ADdition.     7xxx-^  ^  eo  f=:%  00.     aco  ^ 
7  a  <x)  •=  ^  a  00.    00*  H- 2  00*  =3  GOV 

eoo.    3oo-+io  =  3oo.     a  00  ^a  :=ia 

00*H-00=:oo*,       00»H-00  »-'    =  00 


00 


n 


ii^f   g'    ^tf  lefs  than  n^   by  a  fitdte  Integer^ 
then  00  »  H-  00  «-^  =  oo  •  . 

Subftradion.  500—200=300.  lO/i 
00— 3400=7^00.  6»oo^-^4noo=2 
»oD.  500  —  700=  —  2  00.  7  00'  —  500* 
=  2  coK  9  oof  —  5  oof  =  4  00?  .  5  00/  -^ 
a  ,Gof  =  y.-,^oof.  300  —  7  =  300.  a 
CO  -^  a  ^  a  00.  oof  —  oo?"''  =  ocP  .  Le^ 
q  be  an   Integer:^    lefs    than  p^    then    oof  — 

Multiplication.      00x3  =  3  00.     oo>^^  = 

ocf  )^ 

3     00 


a  CO  •  00  X  00  =  00^  :   00*  X  oo^  =  oo^ 
OG^  —  ocf  i^.     a  00  >i  e  00  •==^  a  e  00*. 


******'***"'"^****^****'*****— ^^ "^  iMiint 


/ . 
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^^  6   00\      —  CD  il  X  -+  00    =  —  00*. iJ. 

Divifioo.     *  =  J  00.  or  00  i.   ^  =  00 

*    aj£b__       !^  ot>  __  ;     CO  a  _  *  co  2    _ 
«■•   CO   —  ^'  4  00  "^  !•  CO  «  ""  e*  ^5 °* 

00  00*  —  00  ^^  — t 

^^  .^  -1.  «  "^^^  „        * 
00  "       *  -«-oo»  ~        V 

Fraffions.     oo-h-oo  ^=:co"oo^-f 

00    -  =  00  -'* — -i-  —  oo--»-oo^=—    cx> 
^    €  q    .  2,  y         If      • 


4 


t  ^ 


CO    —     X    00    C     -j^ 

2 
09    - 

3 


1  f=-^   00  1^ 


Thofe  who  arc  ever  fo  little  acquain- 
ted with  the  Sjf ecr QUI  Arithmetic k J  will  ea- 
fiiy  underftand .  the.  reafon  and  Truth  of 
thefe .  Operations. 

Vropofition  VII. 

Indefinite  Quantities  are  not  properly  ei- 
ther Finite  or  Infinite,,  but  between  both. 

Demonjlrat.  An  Indefinite  Quantity  is  forae 
jnean  Proportional^   between   Finite  ahd  re- 


: \ -,- — a 

lative  Infinite,  fer  Def.  6.  that  is,  one  of 
thofe  Infinites  will  tie  oc  ;=z  v^  oo  Q  put  G 
=  I,  and  then  v[oo,  will  be  an  Indefinite 
Number,  now  this  ^  03  can  nciAer  be  Fi- 
nite (and  this  manner  of  reafonihg  will  hold 
good  of  any  other  Inde^ite  whanoever)  nor 
Indefinite,  not  Finite,  clfe  ©*  would  be  la- 
finite,  which  is  irnpoilible  ^  nor  Iflfbite,  for 
the  leafl  poflible  Infinite^  ^^^  ^  Infinite 
in  general,  divided  by  the  greateft  poffibk 
Finite  x^    and  then  if  Voo  be  Infinite,  V 

"  •  r    •    - 

00  =  -2?  and  x^  —  ^=  »•  which  is  al- 
fo  abfurd.  Again  if  ^/co  be  tofifflte,  tfaeti 
is   cx)  X  1 — (=  v'-w)  =  Infinite^  smd  —- 

^  CO  V  ^ 

=  to  it's  relative  Infinitely,  fmall  part. 
Or    it's    relative    Nothing    s  o,     and    fo 

aDKo  =  cx>x  1^   =(^00=)  to  Infinite. 

Bur  by  CoroUaty  2.  frop.  2.  00  h  o  =  i,  and 
inftead  of  00  ><  o,  putting  it  s  value  i.  in 
this  laft  equation,  it  wilt  be  60  x  o  ::=  i  = 

00  >^  - —  =   Infinite^    by   fOppOfition  ^    and 

this  fuppofed  Infinite  would  become  i',  which 
IS  abfurd*    q.  e.  d. 


$do^ 
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Scbolium. 

aT'aking  the  inftance  of  the  Indefinite  qiian- 
tity  proiiofed  ^  oo  i  =  ^  i  -t- j  -i.  j  m-  i  e^c. 
it's  plain  the  root  of  any  given  number  gfows 
Greater  or  Lefs,  33  the  number  exprefiing  or 
denominating  the  root  is  Lefs  or  Greater  j 
and  in  :/  CO  I,  it's  inHnitely  little  root  or 
•"Voo  I  may  be  any  finite  Number  greater  than 
Unity  as  has  been  already  fliown ;  and  its  in- 
finitely great  root  or  yoj  i  is  Infinite.  And 
between  thefe  Ly  all  the  Indefinites  that  can 
be  formed  on  i  and  oo ;  to  wit,  V*)  V«>> 
V^ ,  &c.  and  none  of  ihefe  can  be  properly 
called  either.  Finite  or  Infinite,  but  are  in 
a  petpetual  Gradation  towards  either  of  thefe 
extremes,  as  the  number  that  denominates 
the  root  grows  greater  or  lefs  •,  and  they  ne- 
ver become  aftually  Finite,  but  when  the 
number  denominating  the  root  is  adually  In- 
finite, nof  aSually  Infinite,  but  when  the  ; 
Nuraoer  denominating  is  Unitjp.  And  be-  I 
twcen  thefe  Two  Limits^  they  arc  neither 
aftually  Finite  not  Infinite.  Next  to  V 
CO'  ==  90  (in  order  of  the  fimpleft  IndefiDitcs,)  * 

4s  Vo8=r-*--^-*-—  -^^  -*■  -^^  f^*^-  wher- 

in  (by  the  quick  cncreafe  and  greatiiefs  of  j 
the  fucceeding  terms)  the  liift  becomes  ^  ] 
-in    a  few   Number,    fo    to    Ipeak,    of  thele 


terms,  where  the  feries  terminates,  and  fo 
their  fum  V  Qo*  becomes  thereby  lefs  than 
00  I.  as  will  be  more  fully  explained  in  the 
following  Chapter,  and  in  V  oo  (for  exam* 
pie)  =  I  H-  J  -4-  fa  -+  f^  (^c.  wc  fee  the  terms 
of  the  Series  converge  yet  fafler,  and  will 
thereby  terminate  at  ^ ,  much  foonor.  And 
fo  their  fum  V  oo  will  be  much  lefs  thaii 
V  <»•  And  for  thefc  (even  when  they  rife 
to  fradional   Exponents   whoTe  Numerators 

arc  greater  than  i.  Such  as  ool-  ool"  »!• 
.C^^.)  an  Arithmetick  m^y  formed,  according 
to  the  example  laid  down  in  the  Scholium 
of  the  precedent  Propofition,  with  this  ad- 

dition,  that  an  Indefinite  asoo"]p  or  t^oa  i 

9 

r 

multiplyed  by  another  Indefinite  oo  7  gives 

the  Produft  oo  r  s  which  becomes  Infi- 
nite, when  q  s  ^ pr  is  =  of  ^  p  s  and 
Indcfinit   when    q  s —- p  r  is  =  or  ^  p  s. 

J. 
And   if  an  Indefinite  as  oo  T  be  divided  by 

jr  1 

an  Indefinite,  as  oo  7  the  Qiiotient  oo  p    — 

T 

-^  is  Infinite,    when   gr  j  —  /?  r  is   =  <*r    ^ 

p  s  but  is  Finite  when  q  s  —  p  r  r=zo  and 
oi:ly    Indefinite,    when  q  s  —  p  r   )>  /  J.  as 

it 
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it  ought  to  be  according  to  the  Arithmc- 
tick  of  Surds. 
N.  B.  That  in  exprefling  an  Indefinite   by 

•2  .    . 
00  ^  it  is  always  fuppofed  that   the  Num- 
ber ^  is  lefs  than  p^  for  if  q  be  either  grea- 

tcr  or  equal  to  p\  then  oo  f  tho'  it  may 
be  an  indefinite,  of*  the  fuperior  Degrees, 
yet  it  is  always  Infinite  m^  it's  value. 

Vropofttion   VIIL 

Space ^  or  the  Extcfnfion  of  the  Univerfe, 
is  a  relative  Infinite,  but  of  a  higher  De- 
gree than  the  (implefl; relative  Infinite  ooi. 

Demonjlrat.  Every  Umit  is  th^' Termi- 
nation of  Two  Dirtances,  one  goin^forward, 
the  other  backward  from  the  limiting  Point, 
and  were  the  Extenfion  of  theOniverfe  li- 
mited, thefe  Limits  wouU  terminate  a  Space, 
beyond  thefe  Limits^  as  well  as  within  them. 
That  is,  either  the  univerfal  Space  muft  be 
unlimited,  and  confequently  Infinite^  or  there 
nmft  be  Space  beyond  the  Limits  of  uni- 
verfal Space^  which  is  abfurd.  Again,  if  the 
Extenfion  of  the  Univerfe  were  limited  any 
way,  fo  as  to  become  finite,  then  a  Sphere 
of  a  finite  Diameter^  might  be  found  equal 
to  it.  For  a  Cube  of  a  Finite  fide,  may 
be  found  .equal   to  any  Finite  Content  what- 

-  D  ^U^N«^ 
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foever,  as  is  well  known,  and  the  Radius  of 
a  Sphere  equal  to  this  Clu^^,  is  the .  ^Todu3 
of  the  fide  of  the  Cki^^,  mnltiplyed  into 
the  Cube  Root  of  I  parts  of  the  Rathj  of 
the  Radius  to  the  Circumference.  Let  us 
ifuppofe  the  whole  finite  Extenfion  of  the 
Univerfe  equal  to  the  Sphere  whofe  Radius 


is  JE.  Let  this  Sphere  be  cut  by  a  Flane 
through  ii*s  Center^  and  the  SeEiion  be  the 
Circle  ADFEj  it  is  certain  from  the  Ele- 
nte?7ts  of  Euclid^  that  to  .my  given  Point  j4^ 
a  Tangent  AC  may  be  drawn,  of  which 
only  the  Point  A  falls  upon  the  Circle  -^  the 
reft  of  the  Line  AC  falling  without  ir. 
From  whence  it  is  evident,  that  there  niuft 
be  extenfion    without  this   Circle,    or   the 

Sphere 
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sphere  by  the  Sediori  of  which  it  is  Gcnc- 
aeratcd.  Since  a  Vldne  paffin'g  through  this 
Tangent^  apd  perpendicular  to  the  Vlane  of 
this  Grcle^  will  only  touch  the  Sphert  in 
^  Point -J  by  which  there  \^ill  be  aii  extcn- 
died  diftafice  remaining  between  th6  Ctrciim^ 
fetence  of  the  Sphere^  and  the  touching  Fhne^ 
in  all  their  Points  excepting  that  one  at-rfy 
And  flnce  this  is  true  of  every  afftgriable  Ex- 
tenfion  how  great  focver,  left  than  Infinite. 
It  is  evident  the  Extenfion  of  the  Univcrfc 
is  greater  than  any  afftgnahU  Extenfion,  Kow 
great  focver,  that  is,  bj^  A:ici(m  i.  it  iS^/'r- 
lativelj  Infinite^  which  is  ftill  mofe  evident 
from  De/l /^.  Since  it*s  parts  are  Finite  and 
their  Sum  only  Infitiite,  and  ftcing  thi^  In- 
finite is  of  Three  Dimcnfions,  or  as  <*>  I  iri 
Height,  Breadth,  aid  Depth,  therefore  it. 
timft  in  it's  Content  be  as  oo^^  that  is,  of 
a:  ftrperior  Degree  to  co  i.    q.  e,  d; 
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Chap.   11.  . 
OftheFHILOSOPHICAL 

Trincifles  of  Reveal' d  Religion. 

Lemma  I. 

THERE  is  in  all  the  Works  of  Nature, 
a  Symmetry^  and  Harmony^  running 
on  in  a  perpetual  Analogy  (^vji^  proper 
Limitations  arifing  from  the  different  Cir- 
cuuiftances  of  the  fevcral  Parts)  throflgh  the 
whole  and  the  parts,  or  there  is  a  reguUr 
Connexion^  and  uniform  Proportion  between 
fimilar  Caufes  and  EfFcds,  a  Congruity  be- 
tween the  End  and  the  Means.  An  Apti- 
tude between  the  Faculty  and  it's  Ads,  and 
between  the  Organs  and  their  intended  ufcs, 
in^  the  whole,  and  in  the  ftveral  parts  of 
this  t^yftdm  of  ihirgs, 

..  Devionjlrat.  This  is  evident  from  innu- 
merable Inftanccs  already  difcoverM  and  af- 
certain'd.  And  eveiy  utw  Difcovery  in  the 
mbft  minute  parr  of  the  Wuiks  of  Nature, 
carries  along  with  it  a  fielh  Dtmcwftration 
cf  this  Propolirion  •,  one  muit  be  iniiicly  ig- 
norant of  PbiLfoply,    2nd  Mathematicks^    to 

want  a  Cloud  of  Witnelics    to  this  Truth. 

For 
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For  Irtfhnce,    the  fefquialter  Prcponion^    of 
the  Periodical  times  of  the  Revolutions   of 
the  Primary  Planet t^  about  the  Sun\^  and  of 
the     Secundary     Planets ^^    abouj:    the    PrU 
mary  ones  j  to  their   middle  hiftances^   from 
the   Sun    and   Primary   Planets   rcfpeftively , 
obtains  univerfally.    Their  Maenitudes^  Gra^ 
vities^  Denfities^  and  their  Velocities  in  their 
Or  bits  J    in    refpeft   to,   and  about    the  Sun^ 
and  the  Primary    Planets^     in    the  Planets^ 
Comets^  and  SatellitSj    are  in  a  regular  and 
comely  Proportion  j    the  fame  Gravity^   the 
fameLaNv  thereof,  and  the  fimilar  efFeds:of 
both,    obtains   through  the  whole  material 
Syflem  of  things.     The  Reflexions^  Inflexions^ 
and  RefraBions   of  Light,   are  the  fame,  in 
all    the  Planetary  and  Cometary  Bodies  and 
Regions^    as    they    are  on  our  Terreflrial 
Globe,  with  due  regard  to  the  different  Den^ 
fities  of  the  Mediums^     The  Circulation   of 
the  Fluids^  the  Manner^  and  Organs  of  Rer 
fpiration^  and  Generation^  are  Analogically  the 
fame  in  Man^   Brutes^  and  Vegetables-^  with 
proper  Limitations  arifing  fn  m  the  differing 
Circumftances    of  thefe    Gradations  of  Anir 
mals.     The  general   Laws  of  Fluid s^  Elafti-t 
city  and   Gravity^   obtain   in  Animal  and  ina- 
nimate Tubes ^  but  fo  fir  as  they  arc  altered 
in  the  firft,  by  Collateral  Caufes.     The  whole 
of  Phihfophy  and   Math^maticks^   is   nothing 
but    p.itticular    Inftanccs    of   this   Be.iuriful 

D  3  Analogy^ 
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Anakejj  and  the  preceeding  Chapters  of  the 
firfi  ?art^  contain  nothing  but  particular  In- 
ftances  thereof.  And  if  we  defcend  into  the 
Spiritual  Worlds  we  (hall  find  this  Beauti* 
ful  Analogy  preferv'd,  as  far  as  the  di£Ferent 
Circumftances  of  thefe  Beings  will  permit. 
And  if  in  this  Oemonflration,  it  were  al^^ 
bw'd  to  take  in  the  Suppofition  of  a  Bs^ 
ing  infinitL'lj  perfeEl^  who  contrived  and  ex^ 
ecuted  the  whole,  and  the  feveral  Parts  of 
this  Syftem  of  Things  -,  it  is  impoflible  it 
fliou'd  be  otherwife :  A  Being  infinitely  Wi&^ 
Simple,  and  One,  niufl:  neceffarily  bring  about 
Similar  Ends  by  Similar  Means,  and  per- 
form all  his  Works  the  plaineft,  inoft  Sirn-^ 
pie,  and  fhorteft  way  poflible,  due  regard 
being  h^id  to  the  whole  and  the  different 
Circumftances  of  the  feveral  Parts,  WifdQm 
in  Things^  is  their  Symmetry^  Regularity^  and 
Aptitude  for  obtaining  their  de(ign-d  Ends 
and  Purpofes.  The  Wifdom  of  a  Macbin^ 
coniifts  in  the  due  proportioning  of  the  fe- 
veral Parts  to  one  another,  and  to  the  whole, 
for  obc.iining  it's  propofed  End.  Difpropor- 
tion^  Irregularity^  Difcord^  and  the  having  no 
View  or  Defign,  are  the  fureft  Proofs,  and 
IndiCfations,  of  Chance,  Impotence,  and  Fol- 
ly :  A  Wife  Man  performs  all  his  Works, 
jM  Number,  Weight,  and  Meafurc,  and  furc 
infnite  Wifdom^  Smplicity^  and  Unity^  muft 
;<.\.'.;n)plirii    aJ!    it's  Works,    with   the    moft 
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Confummatt  Harmonj^  Proportion^  and  Regw^ 
larity.  And  this  is  the  following  Parts  of 
this  Treatifc  for  Brevities  fake,  we  fliall  call 
thb  ANALOG?  OF   THINGS. 

Lemma  IL 

This  ANALOGY  OF  THINGS  duly 
inflituted^  is  as  certain  a  Demonftration  of 
the  Exifience^  and  Wifdom  of  the  Author 
of  thefe  Things,  and  of  the  Contriver  of 
this  Analogy^  as  alfo  of  the  true  Nature 
and  Qualities  of  thefe  Th^ings  difcovered  by 
this  Analogy^  as  any  Mathematical  Bemonr 
ftration^   is  of  the   Propofition  propofed. 

Demonjirat.  No  efFeft  can  be,  without 
it's  proper  Caufe,  a  wife  and  regular  Ef* 
feft  n)uft  be  produced  by  a  wife  and  in- 
telligent Caufe,  and  an  infinitely  Wife^  and 
infinitely  complicated  EfFed,  inufl:  neceflarily 
imply  an  infinitely  Ifife^  and  Omnifcie?it  Caufe, 
Thefe  are  fo  certain  and  infallible  Axioms^ 
that  I  know  not  if  in  all  the  Compafs  ot 
Humane  Knowledge,  any  others  come  up  to 
the  fame  Degree  of  Evidence  :  And  he  can 
be  no  proper  Subjeft  of  Fbilofopby  or  Ma^ 
tbematicks^  who  cou'd  ferioufly  deny  them, 
iiuce  the  whole  Evidence  of  both  thefe  Sci- 
ences,  fuppofe  the  firft  of  thefe -i^xw/u,  and 
the  reft  are  but  like  multiplying  both  fides 
of  the   fame   Equation   by  the  fame  terms. 
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I  have  already  obferved,  that  the  Wtfdom 
of  an  EffeB^  or  Syflem  of  EfFeds,  con- 
fids  in  the  Proportion  or  Analogj^  of  the 
feveral  Parts  to  the  whole  and  to  each  other, 
and  of  ihe  whole,  to  the  end  proposed-,  and 
that  irreguLiriry  and  no  Proportion,  is 
the  fureft  Evidence  of  Want  of  Contrivance, 
Wifdom  and  Dcfign.  Now  fincc  the  ANA- 
LOGY OF  THINGS,  juft  now  Demon- 
llrated,  to  be  found  in  all  the  Works  of 
Nature,  in  the  whole,  in  every  the  moft 
Miiuite  Part :  And  in  thefe,  inftanccs  of 
this  AniiLgy^  without  Number,  and  without 
End.  (L!vxrv  new  Step  in  the  Knowledge 
ot  Nature  difcovering  frefti  Inftances  of  this 
Analogy)  all  thefe,  I  fay,  do  ncceflarily  in- 
fer, an  infinity  of  infinitelj  Wife  Effeds  ^ 
and  therefore  thefe  Effeds,  muft  as  necef- 
iary  infer  the  Exiltence  of  the  Author  of 
thefe  Effeds,  and  the  Wifdom  of  the  Con- 
triver of  this  Analogy^  as  an  EfFcd  infers 
it's  Caufc^  that  is,  as  certainly  as  any  Ma-^ 
tbeijiatical  Demonftration  infers  it's  Propo- 
lition  ^  lince  it's  certainty  depends  on  the 
Connexion  between  Cjufes  and  EfFeds,  and 
the  XxivAi  of  this  Analogy  in  general.  I 
fay  in  the  next  place,  that  the  true  Na- 
ture and  CLulitics  of  rhefe  ElTi:as  or  Things, 
dif:cvered  by  this  Analogy^  duly  Inftituted, 
riuiy  be  as  cerr^inly  concluded  from  this 
A  '^i'^gy^  as  any  Maibematical  Demonftration, 
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concludes  its  Proportion.  Mathematicks  and 
fhilofophy^  fo  far  as  they  arc  juft  and  ge- 
nuine, are  but  Branches  of  this  Analogy. 
Mathematicks  are  but  this  Analogy  appiy*d 
to  Figures  and  lumbers.  Philofophy^  pro- 
perly fo  caird,  is  but  this  ^dfw^fo^^  apply *d  to 
Bodies,  or  Syfliems  of  thefe^  or  to  the  ab- 
ftraded  Natures  of  Things.  Both,  fuppofe 
the  Truth  and  Ncceffity  of  this  Analogy^ 
without  which  they  are  but  Jargon  and 
Romance.  An  Inftance  or  Two  will  make 
the  whole  Matter  clear.  Suppofc  it  were 
required,  to  find  the  refraSed  Ray^  when 
the  refraSive  Rowers  of  the  Two  Medi^ 
umsy  with  the  Inclination  of  the  incident 
Ray  on  the  incident  Plane^  are  given.  Let 
us  borrow  a  Corollary  from  this  Analogy  of 
Things,  to  wit,  that  the  diftancc  between 
any  fix'd  Point  in  the  Incident y  and  ano- 
ther in  the  refraBed  Ray^  (the  refratlive 
Powers  of  the  Two  Mediums  being  regar- 
ded,) is  the  fhortefl  poflible^  and  with  this 
Corollary^  make  an  exad  Computation  \  we 
(hall  then  find  the  refraEled  Ray  precifely 
the  fame  with  that  found  our,  from  other 
difF-rent  Principles  and  Methods  (fuppofe  of 
Trigonometry)  where  ihis  Corollary  has  had 
no  place,  as  the  Gea?neters  have  (ho\\'n.  This 
Phyjkal  Demonjiration  of  this  particular  pro- 
perty of  Light,  (to  wit,  that  in  all  hci- 
f/ences^    the  Sine  of  the  Angle  cf  Incidtnce^ 
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is  to  that  of  KefraEHofiy  in  a  condant  Ra^ 
tio)  arifing  from  this  Analogy^  is  as  certain 
a  Proof  of  the  Exiftence^  and  Wifdom  of 
the  Contriver  of  this  Jnalagj^^  as  alio  q( 
the  true  Nature  of  Light,  (as  to  this  par- 
ticular property)  as  any  Mathematical  De« 
monflration  (fuppofe  that  by  Trigonometry  J 
is  of  the  true  Nature  of  the  incident  and 
refra&ed  Kay.  For  who  but  an  cmmfcient 
Artificer^  cou'd  contrive  Light  fo  ?  That 
among  all  the  infinitely  different  poflible 
ways,  between  Two  aflign'd  Points^  it  fhou'd 
iiugle  out  that  one,  which  is  the  ihorteft? 
And  it  is  certain  that  the  refraSed  Kay^  is 
;is  truly  found  out  by  Virtue  of  this  Ana^ 
iogy^  as  by  any  other  more  Geometrical  Me* 
rhod.  Another  Inftance  may  be  taken  from 
the  regular  and  harmonious  Progre/Iions  of 
infinite  Series's  •,  for  Example,  ia  the  Pow- 
ers of  the  Binonirnal  Koot^  a  -^y]  *  j^  tf  »  + 

'/i  a  W-'  y  A-nx  —  a  «-*  j  ^  -fnx  —  x  — 

a-^'ly  3  d^c.  cr  the  Series  produced  by  Di- 

vilion    —   =i-4-n--«-«5-vif*  ^c.     In 

a  Word,  every  particular  Problem  in  Alge^ 
M^  and  Geometry^  might  be  brought  as  In- 
lliincc.^  of  this  bdautifui  Analogy  of  Things, 
and  ihofe  who  are  converfant  in  thejnore 
..ibiLruCc  Speculation?  of  iibftraR  Geometry^ 
Mu  ^uniiih   ihemlcives    with   Inftances,    fo 
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furprizing  and  extraordinary,  of  the  Conftan- 
cy  of  Nature   in   this  beautiful   Harmony; 
and  comely   Proportion,  even  in  the  iargeft 
Computations  and  moft  complex  Conftrudtionsj 
as  fer  furpafs  thefe  Inftanccs  I  have  brought^  * 
Now    what   but   an    iuliuitely    wife   Being,' 
Goq'd  have  conftituted  the  intelie8ual  Spcf  i 
cies  of  Things,  fo  admirably?  That  all  the  J 
Terms  of  thefc  Progreflions  fliou'd   thus   go  ' 
on  in  fuch  regular  and  harmonious  Fropor^ 
tions  that  every  fucceeding  Term  fhou'd  ba  j 
made  up  of  the  preceeding  one?,    modify'd'  ] 
after  one  conftant  way,  that  by  the  caftoCj 
an  Eye,  the  feid  facceeding  Term  Ihou'd  be  , 
affign'd?  whereas  they   might  have  been  or-  ■ 
dered,  other  infiniteJy  different  ways,  fo  a« 
fo  have  afForded  no  regular  ProgrefHon.    And  I 
does  not  this  Analogj  and  harmonious  Pro-  ' 
greflion   of  thefc  Series's,    as  certainly   giv*  j 
tiie  fucceeding  Terms,    as  the  aflual  Opera-  ] 
tions  of  Alaebra  do?    Many  more,  and  yd  i 
infinitely  more  furprizing   Inftances  of  ihis  I 
beautiful,  Analogy  and  of  the  Inferences  drawn-J 
from  thofe  aflign'd,    might   be  given.      Buf  I 
thefe  m.iy  fuflice  for  an  lUuflration    of  thi^  j 
Lcmms. 

Lsmriia    III. 

The  Rules  which  feeni  naturally  to  arjf 
^t    ih?  due  Jnlfituiion  of  this  A»flagy  i 
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Things,  may  be  reduced  to  thefe  Three,  i* 
That  the  Qinlity,  Prciperty  or  Idei,  on 
which  the  Analogy  is  Indltuted,  be  as  fiiii- 
ple  and  one,  as  poflibly  may  bcj  and  iiH*' 
ilrtiy  the  faino,  both  in  the  known  and  un^ 
known  Subjeda  of  the  Analogy.  Thus  when 
we  reafon  iPrbnA  the  Natiirc  and  Properties 
of  Lijfibr,  and  Gravity^  cJn  our  Earthy  to 
the  Nature  of  Light ^  and  Gravitf  in  the 
Planets  afid  Comets.  We  muft  feparate  thefc 
into  their  mod  (imple  Ideas  and  Froperties 
(to  a>'oid  Confufion)  as  much  as  may  be, 
anJ  Inltitute  an  Analogy  iox  each,  to  dif- 
cavcr  if  the  Analogy  hold  good  in  the  com- 
jJex,  and  precifely  keep  to  the  time  fro^ 
ferties  in  the  Planets  and  Comets  the  un- 
known Subjc£l  of  the  Analog y^z%  were  fuppofed 
in  the  Earthy  the  known  fubjeft  of  iht  Analogy. 
rife  vvc  (ball  run  into  Confufion  and  Paralor 
difni.  2. The  neceiriry  Limitritions  arifing  from 
the  different  Circumftanccs  of  the  Two  Subjeds 
of  the  Analogy^  hs  far  as  they  may  he  known, 
muil  be  cautioully  and  carefully  taken  into 
the  SMte  of  the  Qiieltion.  Thus  in  thefirft 
initarce,  allign'd  in  the  Second  Lemma^  if 
tlic  (lifi'ercnt  refraSive  Powers  of  the  Two 
Mj  l:iims^  bad  not  been  precifely  entered  in- 
to tii'^  luptatioti^  the  Conctulion  niuft  have 
provM  dificrenr  fron^  thnt  found  our  by  other 
Meihoils.  T  bus  aifo  in  retronin^  fr«.:ai  the 
ij^umncr  of  Qenuration  in  Animals   to  thit  of 

Vegd* 


Vegetables.  If  the  Limitations  arifing  from 
the  different  Circumftanccs,  and  orders  of 
Being,  in  thcfc  Two  Subjefts  of  the  Ana- 
logy^  be  not  carefully  taken  into  the  rcafoning, 
the  Conclufions  muft  prove  falfe  and  erro- 
neous. 3.  Both  the  Subjefts  of  the  Analogy 
muft  be  known  and  examined  into,  as  far 
as  may  be,  in  regard  to  the  other  Quali- 
ties different  from  thofc,  the  Analogy  is  iu- 
ftituted  iJpon  :  Biit  efpecially  the  known  Sab- 
jeft  of  the  Analogy  muft  be  as  fully  known 
as  is  poflible,  in  regard  to  thofe  Properties, 
on  which  the  Analogy  is  inftituted^  Thus 
the  more  fully  we  underftand  the  Nature 
and  Qualities  of  our  Globcy  efpecially  as  to 
Light  and  Gravity ^  and  of  the  Comets  and 
Planets  as  to  their  other  Qualities,  the  more 
full  and  perfeft  (hall  our  Conclufions  be  ift 
regard  to  thcfe  affign'd  Qualities,  in  the  P//?- 
nets  and  Comets:  The  more  folly  we  under- 
ftand the  Circulation  of  the  Fluids  in  Ani^ 
ntalsy  the  more  aptly  fhali  we  apply  them 
to  Vegetables.  Thefe  Rules  duly  obferved 
will  render  the  Conclufions  drawn  by  Vir- 
tue of  this  Analogy  of  Things^  as  certain  as 
any  Mathematical  Demon ftraiion  whatfoever. 

fropojition  IX. 
The  Vifihle^  IntelleElual^  and  Created  Spe- 
cies   of  Things,    are  Piftures,    Imiges^,    anl 
Reprcfentations,    of  ihc  Invijlhle^   Archicjfpal^ 

and 
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and  Increated  Species  of  ithings  in  the  Mind 
of  the  fupreme    Being. 

Demonjltat.  This  is  evident  from  iLemkui 
I.  and  a.  For  flnce  it  is  certain,  that  there 
nre  to  be  found  in  all  the  Wotks  of  Na- 
ture a  beautiful  Harmony,  a  comely  Propor- 
tion, and  an  cxiflt  Symmetry  running  thro' 
the  whole.  And  (ince  this  Analogy  of -Things^ 
hecefTarily  infers  the  Exiftcricc  of  the  Au- 
thor of  thefc  Things,  and  the  Wifdom  of 
the  Contriver  of  thi«  Anabgyt  *  Thefc  Things 
and  this  Analogy y  cou'd  come  from  nothing 
elfe  but  from  their  original  Ideas  and  Ar- 
cbitypal  Patterns  ^  in  the  Divine  Mind  or 
Imagination^  and  their  Harmony  and  Pro- 
portion, can  poflibly  arife  from  fiothing  but 
their  being  Reprefentations  of  his  Ideas^  who 
is  omnifcient,  and  does  every  thing  in  Num- 
ber ^  Weight  J  and  Meafure.  "  There  beifig  no 
other  poffible  way  they  cou'd  be  contrived  5 
an4  he  being  Supreme  and  One^^  cou'd  find 
fiDthing  without  himfelf  that  they  (hould 
rcprefent.  Bcfides,  it  is  abfohitely  impoffi- 
ble,  that  infinite  Power  and  Perfeftion,  (liou*d 
bring  any  thing  into  Being,  that  had  not 
his  own  Sign^ti4re^  Stamp,  01^  Image  on  it, 
for  there  couM  be  nothing  befidts  bintfelfl 
whofe  Imnges  thej'  ftiou'^d  be  5  and  it  is  ab- 
furd  to'  imagine  they  ftiou'd  repfiefeiTt  no- 
thing at  all.  Therefore  of  necfeflity,*  they 
feftift  be  1?iaii?cesry^  Imagery  andf  RtiplfcleBta- 
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tions  of  their  Ideas  and  original  Patterns,  in 
the  Mind  of  the  Supreme  Beingi    q.  e.  d. 

.  CoroUaty  L 

Hence  it  is  evident  that  the  Vijible^  In- 
tffllcSualj  and  Created  Species  of  Things, 
are  Images,  Pidures,  and  Reprefentations  of 
the  Divine  Attributes^  more  or  lefs  perfed, 
according  to  their  Order  in  the  rank  of  Be- 
ings. For  (ince  they  are  Images  of  the  Jr- 
chytypal  Ideas  in  the  Divine  Mind^  or  Ima-- 
gination^  and  fince  there  was  nothing  without 
him,  to  beget  thefe  Ideas^  and  Nothing  but 
his  own  infinite  Perfedions,  that  cou*d  repte- 
fent  themfelves  to  him,  in  ord^r  to  make 
thefe  Ideas  arife  ia  his  Mifid.  •  Therefore  of 
neceflity,  they  mud  feprefent  his  Attributes 
or  PerfeSions  the  only  thing .  he  cou'd  have 
to  copy  out* 

Corollary  IL 

Hence  it  is  evident,  that  with  proper  Li- 
mitations arifing  from  the  Infinitely-infinite 
di(tance*9  (fo  to  fpeak)  between  Finite  and 
abfolute  Infinite  we  may  reafon  Analogically 
from  the  Nature  and  Attribute  of  the  Su^ 
preme  intelligent  Beings  to  the  Nature  and 
Properties  of  Finite  intelligent-^  Beinfs  -^  nnd 
from  theft  to  thofe-,   to  wit,    by  luppofing 

thetc 
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thefc  hft  IiuagcSy   Piftures,  and  Reprefcnta- 
tions  at  an  infinite  Diftance  of  the  firil. 

Vfopofition  X 

A  MatheniaticaI?oir\t^^nd  infinite  Spice  are 
the  Two  Limits  of  natural  or  created  Things,  as 
to  Qinntity  or  Extenfion,  in  Afcending  or 
Dcfcending  from  Finite.  And  neither  of  them 
is  any  Part  or  Multiple  of  the  other. 

Demonjlrat,  This  is  evident  from  prop. 
8.  for  natural  or  material  Things  can  have 
no  more  Dimenfions  than  Three,  and  there-r 
fore  the  biggefl  Extreme  in  Created  things, 
can  rife  no  further  by  the  Analogy  of  things 
than  to  00  raifed  to  the  Third  Dimcntion. 
And  fince  infinite  Space  is  as  oo  %  therefore 
infinite  Space  is  the  bfggeft  Extreme,  or  Li- 
mit of  natural  Things  afcending  from  Fi- 
nite. And  fince  a  Mathematical  Point  is  the 
furface  (fo  to  fpeak)  of  the  Extremity  of  a  Ma- 
tbejnaticalUmt^  which  has  but  one  Dimenfion, 
it  muft  of  neceflfty  be  the  leaft  Extreme,  in 
defcending  from  Finite :  In  a  Word,  we  can  rife 
no  higher  in  natural  and  material  things  than 
infinite  Space,  fince  that  is  the  Locus  Uni- 
vgrfalis  of  all  created  Beings,  And  we  can 
defcond  no  lower  than  a  Matbeinatical  Point, 
fince  tvery  thing  below  it  (if  poflible)  cou*d 
have  no  pkce  at  all,  or  wouM  be  no  where, 
that  is,    wcu'd  be  abfolme  Nothing,     And 

neither 


rielthet  of  them  can  be  any  Part  or  Mul- 
tiple of  the  other,  fince  no  number  of  Points, 
no  not  even  an  infinite  Number,  can  make 
any  real  natural  Qyianrity,  not  fo  much  as 
a  Mathematical  lAnct  therefore  &c.     q.  e.  d. 

CoroUarj/  L 

ttence  a  Mathematical  Poinf  and  univer- 
fal  Space  are  true  and  genuine  Oppofites  in 
Nature,  and  in  the  Analogy  of  Things,  and 
between  thefe  Two  Ly  all  created  iinite 
Subfiftcnces.  No  natural  Thing  can  be  big- 
ger than  infinite  Space,  and  no  natural  Thing 
can  be  lefs  than  a  Mathematical  Pointy  they 
differ  the  raoft  widely  that  natiiral  Things 
poffibly  can,  and  have  nothing  common  but 
Entity^  and  fo  are  true  and  genuine  Op* 
IKifites* 

^  CoroUary  II. 

'  *►  Hence  in  the  Analogy  of  Things,  Mattet 
Cannot  be  Infinite,  in  any  fenle  of  Infinite 
afcending  from  Finite.  For  fince  Matter  is 
of  thofe  natural  Things,  that  necefTarily  re- 
quire all  the  Three  Dimenfions,  were  it 
Infinite,  by  the  Analogy  of  Things,  it  wou'J 
neceJTarily  be  as  cq  %  that  is,  it  wou'd  be 
equal  to  infinite  Space,  but  fince  the  neccf-^ 

fof  a  Vacuum  has  been  Demonftiated  irt 
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ihc  firft  Cb4pter  of  the  firfi  ?aHy  it  can* 
>  pot  be  equal  lo  injinite  Space,  and  Qnce  it 
canDot  be  Infinite  any  wife  but  as  infinite 
Space,  by  the  Analogy  of  Things.  There^ 
fore  yiiitter  caiHiot  be  Infinite,  in  any  fenfe 
of  Infinite  afcending  from  Finite. 

Vropofition  11. 

Abfolute  JsothiHg^  upon  a-  real  Quantity 
produces  no  EfFeft  .at  all.  Or  Abfolutc  No-^ 
thing  can  be  fufceptibie  of  none  of  thefc 
Arithmetical  Applications,  to  which,  real 
Quantities  are  fubjeded. 

DemofT/lrat.  Suppofe  abfolute  l^othing  up- 
on a  re^l  Qu entity,  cou*d  produce  any  Ef- 
feft.  Let  the  real  Quantity  be  a  and  the 
Effeft   w,    then  abfolute  Nothing    x  a  —m 

that  is   j^bfolute  Nothing  is  equal  to  -^  that 

is,  abfuluie  Nothing  is  a  real  Quantity,  as 

--  i?,  which 'is  abfurd.     Now  fincc  abfolute 

Nothing  ihultiplyed  into  a  real  Quantity  can 
produce  no  Efied,  for  the  reafon  and  by 
the  Argument  now  aflign'd,  neither  can  it, 
when  divided  by  a  real  Quantity,  by  the 
fame  way  of  reafonii^ig,  fince  Divifion  by  if,. 

iB  the  fame  with  Multiplication  by    -^.  And 

ftnce,..  M-ultjplication  and-  Divifion    are   the 
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fame  with  Acldition  and  Subftraftion  reite- 
rated as  often  as  the  MultipUcator  and  Dl- 
vifbr  implies :  Therefore  ai^foluce  Nothing  is 
fufceptible  of  none  of  thofe  Arithmetical  Ap- 
|iiications  that  real  Quantities  are  fubjedted 
Uti'j  q.  c.  d. 

;:..'.  Corollary. 

Ahfolute  Nothing  therefore,  when  apply'd 
to  real  Quantities  by  Mukiplication  and  Di- 
vifion  (and  conrequently,  when  by  Addi- 
tion and  Sabftradion)  implies,  that  there  is 
HcithcF  Produfl;  nor  Qiiotient,  that  is^  that 
the  real  Quantity  is  neither  Multiplied  noc 
©ivided,  bur  remains  unalteredi 

Propojhion    XII. 

In  the  Analogy  of  Things^  as  a  Matb^ 
viatical  Point  is  to  iiniverfal  Space ,  fo  is 
ahfolute  Nothing  to  the  ahfoUite  and  fupreme 
Infinite, 

Demon flrat.  By  Prop.  to.  a  Mathematical 
Point,  and  univerfal  Space,  are  the  Two 
Limits  of  material  or  naturiil  Things:  they 
involve  finiple,  clear,  and  diftind  Ideas,  and 
are  as  well  known,  as  any  of  the  Objefla 
(jf  Human  Knowledge.  /Ahfolute  Nothing  is. 
one  of  the  Limits  of  the  Univeri'itas  re- 
futtt  ^mnium^  to  wit,  that  In  defcending,  be- 
E  2-  Ibv/' 


52  i^DiiofopDicai  i^jmctpies 


low  which  nothing  can  fall  -,  and  therefoi 
by  the  Rules  laid  down,  for  the  Analoi^ 
of  Things,  the  abfolute  or  fupreme  Infinite 
nmft  be  the  other  Limit,  beyond  which 
nothing  can  rife  iu  Afcendiag,  and  between 
thefe  Two,  all  Subfijiences,  Finite,  Indefi- 
nite, and  relative  Infinite  are  concluded,' 
Wherefore  by  Lemma  9.  and  Prop.  9.  asji' 
Mathematical  Pointy  ^c.    q.  e.  d. 

Corollary  I, 

Hence  abfolute  Infinite  can  neither  be 
creas*d  nor  diminifh'd.  For  abfolute  Infinit^ 
and  abfolute  toothing  being  the  Limits  of  e'" 
Things  whatfoever,  abfolute  Infinite  mi 
be  the  greatefl:  of  all  Things,  and  fo  can. 
neither  be   encreas'd  nor  diminifhed,  elfe  it  j 

^ft  ,        cou'd  neither  be  the  Guateji,  nor  the  afcen 

^^  ding  Limit, 

■ 
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Corollary  II. 

Hence  abfolute  Infinite  is  Ojie,    and  /^ 
dividual.     Becaufe  being  neither  capable 
encreafe  nor  diminution,  and  being  the  afcei^ 
ding  Limit,  it  mult  be  One :  And  Individu 
al,   becaufe  there  can   be  no   other  like 
it  being  the  One  afcending  Limit, 

On 
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CoToUary  III. 

Hence  abfiluu  Infinitude  is  only  com- 
patible to  the  Divine  Nature,  and  to  no- 
thing elfe.  He  being  the  greateft  of  all  Be- 
ings, One,  and  InJiviJual,  or  th£  fingle  pof- 
fible  Being  of  the  fame  Nature, 

CorolUrj    IV. 

Univerfal  Space,  is  the  Image  and  Repre- 
fentation  in  Nature,  of  the  Divine  Infinitude, 
for  fince  by  Prop.  9.  the  created  Species  of 
Things  arc  Images  of  the  Increated,  and  by 
Pfop.  10.  univerfal  Space  is  the  ^rMf<?/?  Li- 
mit of  the  vifible  Creation,  or  material  5jf- 

Jiem  of  Things.  Therefore  univerfal  Space 
is  the  natural  Image  of  the  greateft  Limit 
of  all  Things,  or  of  the  Univerfitas  rerum 
omnium.      That    is,     by  Vrop.   13.   and    the 

preceeding  Corollary,  univerfal  Space  is  the 
ral  Image  of  the  Divine   Infinitude, 


^^ui 


Corollary   V, 


Hence  univerfal  Space  ra^y  be  very  aptly 
called  the  Senforum  Divinitatis,  fincc  it  is 
the  Place  wherein  all  natural  Things,  or 
the  whole  Syftem  of  materia!  and  compoun- 
j^j  D,; —    .._-  ___r__.    1  -^  \\\^  Divine  Om- 


.  Beings, 
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nifcience. 
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nffcience.  Infinite  Space  is  fhe  Image  of  the 
Divine  Infinitude  j  wherein  as  in  a  Pifture 
of  Him  (in  whom  all  things  Live  and  move 
and  have  their  6eing)  all  created  Tbiogs 
prefent  and  manifefl  themfelves  to,  the  in- 
tuitive View  of  the  fupreme  infinite^  ftt>4 
therefore  in^  the  Anahgj  oi  Things^  Uifi- 
iiite  Space  fs  to  the  fupreme  Infinite,  what 
a  Humane  Seyiforium  may  be  fuppofed  to  be 
to  Men. 

1  m 

m 

CoroUary  yi. 

An  abfolute  infinite  tre^re  is  a  Con- 
tradidion,  becaule  absolute  Ififinite  is  Ont 
and  Individual  by   Q)rollary   2.  oi  this. 

SchoUutn. 

One  very  remarkable  difference  between 
finite^  Relative  and  ahjolute  Infinite  is  this. 
finite  may  ftill  be  encreas*d  by  it  fclf,  aod 
yet  continues  it^s  finite  Nature,  *tiil  tlie 
Number  of  Additions  be  adually  Infinite, 
lielative  Infinite  may  be  encreafed,  not  by 
Finite,  but  by  it  J  elf,  and  ftill  continues 
ic's  Nature,  afrer  Infinitely-infinite  Additions, 
witliout  Bounds  or   Limits :   For  let  it  be 

• 

ever   fo  often   encreas'd  by  it  felf,    it  con- 
tinues  but  relative  Infinite.     But  abfolute  In^ 
finite  can  be  cncreas'd  by  nothing,  not  even 
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by  it  felf,  eife  it  cou'd  not  be  the  abfo- 
lute  or  greatoft  Infinite.  In  natural  Things 
finite,  dnd  relative  Infinita  never  rife  higher 
than  the  Third  Power.  ThcComets  and  Vlanets 
move  in  Orbits,  that  sx^  Curves  of  the  Se~ 
cend  Voiver,  Projeflilei  move  m  Varahtlhk 
Lines,  which  are  of  thfe  fame  Order.  Tiic 
Curvature  of  the  Surface  of  all  the  Celg~ 
Jiial  Bodies  are  of  the  tonkal-SeBion-kirtd. 
The  Surfaces  of  Fhiids,  rifmg  in  great  or 
fmall  Channels,  are  of  tha  fame  rank.  Na- 
ture admit-s  but  of  Three  DilBenfioiis,  and 
I  know  of  no  natural  Effed,  that  rifcs  higher 
than  the  Third  Po\per.  Even  the  irratio- 
nal Curves  that  Nature  forms,  in  conducing 
folid  Bodies^  and  the  Ra;fs  of  Light  (thro' 
different  refraHing  Mediums')  the  ftioKcft 
and  eaiieft  way :  And  in  foine  other  of  her 
Opcruiions,  fuch  as  the  Cycloid,  Comhoidy 
Catenarja,  Velaria,  Curva  Elajlicitaus,  Loga- 
ritbmica,  the  Sf>iral  and  the  iifte,  all  of  them 
■  are  of  the  loweft  rank  of  their  Order: 
And  their  Natures  itnply  only  Portions  of 
Curves,  or  of  their  Areas,  of  the  Conical- 
SpBian-kmd,  the  loweft  Older  of  all  Curves 
whatfoever.  So  true  it  is  that  N;iture  per- 
pouatly  brings  about  her  Piirpofes  the  fjor- 
f^  and  fimple(i  way,  ;ind  keeps  conftant  to 
tiiis  beautiful  Analogy  of  Things.  But  fiuce 
Qu?intity  may  be  ftill  encreafed,  oo  may 
\ft  fuppofed  to  rife  ta  higher  Powers  than 
E,4  00 ' 
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00'  in  the  intelledual  Species  of  Things^ 
fuch  as  are,  .as  *.  oo '.  oo".  oo«>"^^  Nowfj 
tho*  thefe  Powers  of  eo  fuperior  to  co  ', 
can  have  no  Place  in  natural  Thiugs,  or; 
ihc  material  Syjlem,  yet  are  they  the  *w*i 
telleBual  Species  of  created  Things,  and  arc 
in  their  reffedive  Orders,  Images,  and  Re- 
prefentations  of  their  Architypal  Ideas,  in  the 
Divine  Mind,  and  Inftances  of  the  unex-y^ 
hauftible  Store,  of  manifold  Wifdom,  in  the 
Divine  Nature.  And  as  infinite  Extenfion  isi 
the  Image  in  Nature,  of  abfektte  Infinite^  fo 
^(g«&e.  js  tiie  Jtnage  of  the  fame  abfolutCi 
Infinite,  in  i\iz  intelleQual  Species  oiThmgs, 
And  by  i\\t  Analogy  of  Things,  relative  No- 
thing, and  relative  Inlinite  are  the  inteUe~; 
8ual  Images  of  ahfahite  Toothing  and  ahfo" 
lute  Infinite,  fo  univerfally  does  ihjs  Analo- 
gy hold  good. 

Fropofition  XIII. 

Abfiohfte  Infinite y  in  the  ^wfl/*?^^  of  Things, 
is  the  precile  and  proper  Oppofite  to  abfio~ 
lute  Nothing.  i 

BeTHonjirat.  This  is  plain  from  Pro/",  la^i 
and  it's  firft  Corollary.  For  fince  a  Mi2ri&j-» 
piatkal  Voint,  is  the  precife  and  proper  Op- 
pofite to  univerfal  Space,  and  fince  in  the: 
Analogy  of  Things,  a  Mathematical  Point  is 
tp  iiifiuite  Space,  as  ahfolute  loathing  is  to. 
abfoluta 
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abfolute  Infinite :  Therefore  abfolute  Infinite 
is  the  precife  and  proper  Oppofite  to  abfo- 
lute 'Nothing.  Befides,  abfolute  toothing  and 
abfolute  Infinite^  being  the  Limits  of  the  XTni- 
verfitas  rerum  omnium,  in  Afceiiding  or  De- 
fending from  created  Finite  Beings.  They 
muft  be  precife  and  preper  Oppofites,  ha- 
ving nothing  common  but  their  being  Bn~ 
tia  and  Limits,    q.  e.  d. 

^^  Corollary  I. 

Since  abfolute  Nothing,  in  it*s  pofitive  Idea 
impHes  the  utmoft  ioipofiibility  of,  and  the 
moft  extreme  Contradidion  to  realitji  or  real 
Being,  as  it  moft  certainiy  docs,  for  it  is 
not  poflible  to  conceive  a  greater  Conrra- 
diaion  to,  or  impoflibility  of  Reality  ot  real 
Being,  than  is  iraply'd  in  the  pofitive  Idea 
of  abfolute  toothing  or  Ison-entitji,  beyond 
which  there  is  no  fuj-ther  defcendin^  from 
Reality  or  Being.  (It  having  no  real  f«- 
tity,  tho'  it  may  be  clafs'd,  as  to  it's  ne- 
gative Conception,  in  the  Category  of  Entia 
rationis,')  Therefore  by  the  Analogy  of  Things, 
abfolute  Infinite  muft  imply  in  it's  pofitive 
Idea,  and  that  neccfTarily,  the  utmo(t  polli- 
hility,  and  the  moft  extreme  ncceflity  of 
Reality  or  real  Being, 

Carol- 
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Corollary  If. 

■  • 

...  I  .        .         .      • 

Wherefore  fincc  ahf0luu  Nothings  in  it*g 
pofitive  Ici^a  implies  the  utmoft  Gontr«i^i- 
dion  to  real  Being,  iince  abjblute  Infinite^ 
is  the  preciie  Oppofite  to  ahfilute  Vathing^ 
fince  alfo  being  Oppodte  in  every  thing  (ex-* 
cept  as.  Entia  and  li/n/^x^'^hich  donofeefp 
fed  the  Realities  in  abfolute  Infinitude^  as 
to  it^s  pofitive  Idea)  ahfohtu  Infinitude^  muft 
imply  in  it's  pofitive  Idea^  the  utmoft  ne- 
celilty  of  Reality^  or  real  Beibg^  therefore 
of  neccflity  the  abfolute  Infinite  muft  really 
J^e^  or  the  Being  to  which  abfolute  Infi^ 
nituJe  is  only  compatible,  muft  neceilarily 
exift, 

Fropofition  XIV, 

Finitude  and  Infinitude^  when  apply 'd  to 
jiatural  and  created  Things,  in  their  pofitive 
Ideas^  imply  not  Realities^  but  the  Modes 
of  Realities. 

Demonfirat.  Finitude^  when  apply*d  to 
jiatural  or  created  Things,  imports  only  in- 
it's  pofitive  Idea^  the  Proportions  of  the 
feveral  Degrees  of  A^eQions^  or  Properties 
of  thefe  Things  to  one  another.  Infinitude^ 
the  unboundednefs  of  thefe  Degrees  of  Jfi- 
fe&ions^  or  Properties.     Finitude  and  Infini*^ 

tude^ 
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tside^  iti  thetnielyes,   abflxaded  from  a  pro* 

per   Subjcft .  or .  Subftantiv^^    are   incomplete 

Idaas  in   natural   or  created   Things.     Infi^ 

nks  Extenfim^    Uumbcr^   Dtiratian,    Wifdom^ 

KMwledge^  t&c^' ^it  complete  Ideas^  where? 

of  thefe  Ke&iitiej  are  the  Subjeds  or  Sub-f 

fiantives^  and  the  Injimtude^  the  Epithet  or 

AdjeBive :  Wherefore  Fimtude  and  infinitude  in 

aatural  or  cheated   Things,  being  but    Adr 

junBs  to  RmHsus^    in  their  pofitive   Ideas^ 

do  not  imply  %xalities^   but  the  Modes  d 

Vitalities »'   q*  e.  d.  * 

Corollary  L 

i  Hence   the  Modes   of  natural  or   created 
Things,    are  Realities^  in    the  fiipreme  or 
abfplute   Infinite^    or    the  Modes   of  natural 
or  created  Things,  when  Analogically  eleva- 
ted   to  the    fupreme,    and  abfolute  Infinite^ 
are  in  him  not  Modes,  but  the  utmoft  Realt^ 
ties.     This  is  plain  from  the  preceding  Pro- 
pofition^    and   the    id  CoroUary  of  the    15. 
Infinitude  is  but  a  M^^/<?  in  natural  or  cre- 
ated   Things,   but  in  the  fupreme  or  abfo^ 
hdte  Infinite^   it  implies  in  it*s  pofitive  Idea^ 
the  utmoft   Reality ^    to   wit,    neceiTarv  Ex- 
iftence  •,  and  the  fame    rauft  of  necefliry  be 
true,  in  all  thofe  Attributes  of  the  Divine  Na- 
ture,    which  Analogically    derivM    down   to 
the  CreAtures,    are  in  them  but  Modes^   in 

him 


hini  they  are  the  utniofl:  Realities  ;  becaufc 
they  are  all  complicated  and  affefted   with, 
or  (fo  to  fpeak)  multiplied  into  abfolute  In- 
finitude^ which  realifes  thofe  I^Aodes  of  Crtar 
tures,   ai]d  Tranfubjiantiats  them  into  po£jH 
tive  and  real  Qualities.    So  true  ii  the  IVfafl 
taphifical  Axiom^  qukquid  in  Deo,  ipfe  Det^^ 
eft.     I  do  not  here  contend  that  there  mal 
not   be  accejjory  Ideas,  in  the  Divine  Intefl 
led,    or  that  there  may  not  Arbitrarily  arjJM 
in  the  Divine  Intelle^    Images   of  BeingJ 
whofe  Exifteuce   is  Fad,    is  not   necefTaSB 
Since  the  Idea  of  a  Creature,  cannot  be  nc-S 
cefTiry  to  him,  elfe  they  would  necefTariljrl 
be.     But   even    thofe  Acceffory  or  Arbitrarym 
Ideas,   in  the  Divine  Imagination,  by  beit^| 
there,    become  of  a    quite  different   Natui^H 
from    the   like   In  Creatures,    for  by   beingil 
there,  they  (by  Virtue  of  his  abfolute  Infi-^\ 
mt-ude')  receive  a  Being  infinitely  fuperior  toJ 
the   like  Ideas  in   created  Beings,    not  nMfl 
ceflijrily,  but  with  infinite  Freedom  and  Li'^fl 
berry.     Aud  thofe  AfFedions  and  ProperticiH 
in  Creatures,  which  in  them  are  but  Moi/ifj'JH 
when  Analogically  carried    up,    to  the  Jilct^| 
or   fimil^r  Aftedions  or  Attributes   in    tb^fl 
Divine  Nature,  are  in  him  the  utmoft  Keai^ 
lilies,  as  being  complicated  with  abfolute  It^M 
finitiide,  nnd  thereby  transform'd  or  exalted 
into  real  Qivmtities  or  adual  Subfiftences, 

CoroU     I 


F 
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Corollary  II. 

•iHence,  Power^  Subjijlence^  Duration,  Know- 
Udge,  Wifiiom,  Goodnefs,  Beauty,  &c.  which 
in  created  intelligent  Beings,  are  the  Ima- 
ges of  Omnipotencffy  Nece^ry  Exiftence,  Eter- 
nity, Omnifcience,  the  Divine  Sophia^  Be- 
mgnity,  infinite  Perfe8ion,  &c.  in  the  Di- 
vine Nature :  And  are  but  Modes  of  Be- 
ing, and  not  effcntial  affeftions  in  thefe,  are 
in  him  infinite  RealitieSy  and  living  aitive 
Principles,  And  he  that  wou'd  reafon  Ana- 
logzcallyy  from  the  Nature  of  thefe  in  cre- 
ated intelligent  Beings,  to  the  Nature  of 
thofe  in  the  Divine  Eflence,  without  ha- 
ving the  utmoft  regard  to  the  abfolute  In- 
finitude, which  in  a  manner  quite  changes 
the  Nature  of  the  former,  and  exalts  them 
into  a  different  Category,  wou'd  be  mifera- 
bly  miftaken.  For  Inftancc,  he  that,  becaufc 
the  Duration  of  natural  Things  is  Succet- 
five,  wou'd  conclude  fo  of  the  Divine  Eter- 
nity:  He  that  wou'd  reafon  becaufe  huniane 
Power  cannot  give  Being  and  Subftance  to 
that  which  had  none,  the  Divine  Omnipo- 
tence cou'd  not:  He  that  wou'd  infer,  that 
becaufe  the  Knowledge  of  Rational  created 
.  Beings  is  ?regrej]ive ,  the  Divine  Omni- 
fcience were  alfo  ProgrelTivc,  muft  be  egre- 
gioufly  niidaken:    Becaufe  in   this  Analog 

he 
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he  does  not  talce  in  the  abfolute  Infinitude 
which  elevates  and  exalts  the  Duration  Po- 
wer and  Knowledge  of  created  Things,  in- 
Vy  a  Degree  of  Reality  of  which  thefe  are 
but  the  Images  or  Pidures.  He  that  from 
the  Pichire  of  a  Man,-  wou'd  AnahpeallJL 
reafon  about  Htimane  Nature,  from  the  bleny 
ding  and  poficion  of  fome  Colours  on  Can^ 
vafs,  .wouM  reaibn*  to  Life,  aud  Knowledge  r 
Or  from  the  reflefted  Image  of  the  Siin  inr 
Water,  wou*d  conclude  of  Light^  and  HeafV 
oou^d  not  err  more  grofly. 

Scholium. 

^  In  intelligent  compounded  Beings:  The 
ttnvers  belonging  to  the  Body,  arc  not  onlji^ 
Finite,  but  very  low  in  the  Order  of  Fi- 
hites.:  The  Fye  perceives  not  diflinftly  a' 
very  large  nor  fmali  Objefl-.  Too  ftronga| 
Noife  fluns  the  Ear^  and  one  too  weak  does*' 
not  acl  upon  the  Organ  r  Neither  of  thenr 
produces  a  diftind  Heiring-,  and  it  is  fo  in 
all  the  other  Senfes.  Thofe  Organs  are  fo 
contrivM,  as  to  perceive  beft  the  ordinary 
Effefts  of  coiTimon  Life,  the  Objefts  that  ne- 
ceflity  of  Subdftence  do  mod  readily  pre- 
fcnt  to  us.  •  Thefe  they  are  fitted  for,  and 
little  elfe-,  they  hive  a  wonderful  Facility 
in  manifefting  thefe  diftinftly  to  our  Minds,' 
and  have  a  juft   Propbrtibn   to  the   Objeds 

ab()iit 
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about  us,  but  feem  not  contriv*d  nor  de- 
iSgn'd  for  Curiofity,  or  conveying  much  more 
Knowledge  to  us,  than  what  the  convc- 
niencies  of  Life  require :  Elfe  infinite  Wif- 
dom  and  Power  might  have  eafily  formed 
them  JTo,  as  not  to  need  thofe  help  and  af- 
fiftances,  which  we  are  obliged  to  employ 
when  we  aim  at  any  more  particular  Know-  . 
ledge  of  the  intimate  Natures  of  the  Things 
about  uSj  than  conveniency  makes  neceflary 
or  commodious^  The  Faculties  belonging  to 
the  Rational  Soul  are  likewife  t'iuite,  but 
of  a  higher  rank  of  Finites  than  thofe  Powers^ 
belonging  to  the  Body.  The  Imagination 
can  paint  a  larger  Ided^  than  the  Ejes  can 
fee,  and  the  IsHemory  lodge  a  greater  ftore 
of  Images,  than  all  the  Senfes  can  prefent 
at  one  time:  And  the  Underftanding  can' 
combine  and  disjoin  thefe,  and  compare  them 
many  different  ways:  Bat  ftill  thefe  Facul- 
ties are  b^t  Finite  in  their  Capacitji.  Wc 
can  form  no  di  ft  in  ft  Ideas  of  Mitlions  o£ 
Millions^  of  a  Muhiangular  Figure^  or  any 
relative  Infinite^  fmall  or  great  :  The  Ima:-^ 
gination  feems  not  able  to  contain  thefe  j- 
there  is  no  room  on  it,  for  fo  large  Pi- 
dures.  The  Memory  is  the  Repqfitorji  of  iho 
Images  that  have  been  framed  on  FbantaJ^^ 
and  can  go  no  further  than  it  reaches -,  nay 
fcldom  or  never  contains  more  than  a  fmall 
jart  of  tlvjfe,'    The  Underftanding  can  work 
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no  further  than  thefe  two  afford  Material 
it's  Works  being  to  Collete,  Combing^ 
GarbU  as  it  were,  thefe  Images  and  Ide 
the  Imagination  and  yUmory  prefent  to  \ 
All  thefe  nre  Limited,  as  the  Scnfos  at 
tho*  not  quite  fo  ilraightly,  becaufc  the  t/j 
derfianding  may  varioufly  combine  iha 
Ideals  they  have  conveyed  to  the  Imagim 
tion  and  Memory ,  and  fo  edcreafe  tha 
Number:  And  the  Will  having  no  fubjd 
Matter  to  proceed  upon,  but  as  it  is  prep 
red  by  thefe  prior  Faculties,  can  go  no  fai 
ther  than  thofc  allow  it.  The  Underftai 
ding  may  diverfify  thefe  as  far  as  thd 
Combinations  will  reach,  and  the  Will  raa 
pick  and  choofe  among  thefe,  but  fince  , 
cannot  create  Objefts  for  it  felf  to  work  ol 
it  mud  be  Limited  to  the  Images  and  Idea 
on  the  Imagination  and  in  the  ^Aemory.  Th 
Will  I  mean,  as  it  is  Faculty  belonging 
the  Rational  Soul.  All  thefe  Faculties  feef 
to  have  been  originally  defign'd  for  Nothii^ 
but  this  material  World^  and  the  Syflem  i 
Things  about  us.  They  help  us  to  ii 
Notion  or  Conception  of  any  fort  of  Beine 
dirtinft  from  M.atter^  but  in  fo  far  as  A/tA 
logy  will  bear  us  out,  and  even  as  to  th 
material  Worlds  they  feem  fitted  for  litfl 
elfe,  belides  the  grolfer,  more  general  ani 
more  neceilary  Knowledge  of  Things  tha 
are  required  for  due  Convcnieiicy,  or  Sub 
fiftence 
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fiftencc,  and  (how  but  fome  of  the  groflcr 
out  lines  of  the   real   Natutes   of   Things. 
Every   thing  that  might  violently  entertain 
our  Curiofity,    or   flatter    our    Vanity,     as 
to  the  Knowledg  of  the  Natures  of  Things: 
Seems  to  have  been  induftrioufly  coneeard  from 
us,    and   hb  Faculties  to   have   been  indul- 
ged us,  for  thefe  purpofes,  leaft  they  fliou*d 
have  withdrawn  us  too  ftrongly,  from  things 
of  greater  Moment  to  the  end  of  our  Being : 
Elfe  infinite  Wifdora    and  Power  had  con- 
lTiv*d    theta  after  a  more  perfcft  Manner^ 
with  a  larger  Capacity^  and  a  ftronger  Energy^ 
As  to  the  Faculties  of  the  fupreme  Spirit^ 
(which  is  a  third  Part  of  intelligent  com- 
pounded Beings)  they  moft  certainly  are  in- 
finite in  their  Capacity  and  Energy^  I  mean 
they  may   be  enlarged  and  encreafed  with- 
out Bounds  or  Limits,   which  by  Ttef.  4. 
is  to  be  relatively  Infinite.    Not  ot)ly  the 
ABs  of  thefe  Faculties  may  be  Multiplyed 
perpetually,  but  the  Capacity  and  Energy  of 
thefe,  rtiay  be  dilated  and  intended  without 
Bounds  or  Limit*?.    The  Ferceptton^  the  De^ 
fires^  the  Will^  (the  Faculties  belonging  to 
the  Jiipreme  Spirit,)  are  unlimited  and  bound- 
Jefs,  fitted   and  defign'd  for  infinite   ObjeEls^ 
Thefe  indeed  are  the  firlt,  Principal^  and  Uri^ 
gifiui  Facuhies,    belonging   to  all  compoun- 
ded infclligent  Beings:  By  which   they  are 
made  capable  of  Communicating  with   tha 

i*  fiipretnel 
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/vfiretne  IhJsmu.  Ami  next  iff.  order  of  I 
Xuie  to  the  fvfu-^t»p  :,Sfiiriif  is  the  Rmu*^ 
SevK  whereby  they  arc  enabled  to  comu 
oicate  with  the  TuaZenul  U'orU  :j  And 
the  Faculties-  ofi  this  SecanJarj  Part  of  tq 
Couipoficion,  the  Seofes  of  the  Body  oz 
the  Conduits^  and  Conveyance*^  whicli  maE 
up  the  Third  and  kft  part  of  conipounM 
Ultelligeot  Beiugs:  In  the  due  SiiiorSaaitm 
the  perfccl  Harmony,  and  perpetual  Confoa 
of  ibcfc  Three,  with  each  other,  the  P« 
f'eHio*i  of  ihete  Beings  does  conftil :  In  thg 
Pifcerii^  Confujion,  and  Kebeltion  one  i 
the  other,  their  Diigeneracj^  CotrufUoi 
Fall  It  can  be  no  dithcuhy  to  more  wl^ 
are  acquainted  with  the  Anahgji  of  Thing 
to  conceive  how  thefe  fcveral  parts  ofcoq 
pounded  intelligent  Beings.arc  conLiin'd  wjq 
out  Confufion  or  Contrariety  in  each  othei^ 
in  their  Primitive  and  uucorniptcd  Stat^ 
When  they  confider,  that  in  Water  is  co| 
tain'd  Air,  in  that  /Ether,  in  that  Llgq 
and  perhaps  in  this  Jaft,  a  more  fahle  a^ 
reiin'd  Spirit ;  and  all  thcfe  in  perfed  H^U 
nwnjy  and  Concord.  But  to  coniider  th^ 
a  little  more  particularly.  The  Perceffti^ 
as  it  belongs  to  the  fupretne  Spirit^  m\ 
of  neceflity  be  a  pajfive  Principle,  becaif 
it  cannot  create  it's  Objefls,  but  receive  thg 
©refented  to  it :  That  it  is  Infinite,  is  plal 
bccaufe  it's  adequat  Obje^  is  Infinite,  and  c 
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fufreme  Infifiite  :  It  being  beftow'd  on  in-^ 
telligcDt  Beings,  in  order  to  Commuricato 
with  the  ahfvlute  Infi»He,  The  neceffity  o^ 
this  Third  Pait  of  the  Compofitioa  of  rhe 
mention'd  Rank  of  .inteliigent  Beiqgs,  Ih^iU 
be  afterwards  Deiuonftraied  j  I  proceed  ta 
confider  in  a  few  Wqrds,  the  Niiure  of 
fome  others  of  thefe  Faculties,  belocging  to 
the  fnpreme  Spirit, 


?ropojition  XV. 


Thi^  Defiu  is  Infinite  in  it*3  Cap/i^ity,  tht^  ] 
moft  Carnal,  rfloft  Qukk^  and  Sertfibk,  au^  1 
moft  ^ffivff- Faculty   of  the  Mind  ov   (piri^  * 
tual  part  of  cotnpoun4ed  intelligent  Beingsg 
and  the  .JFt//,    and   the  AffeSions  are   bu^ 
Modifications   of  It.       ,  ^  I 

Demm}ftrat.  To  be  convinced  of  the  Tmtl^  J 
of  this  propofition^  we  need  only  rcfleit  Ofi  | 
the  Source  of  all  the  Hiippinefs  or  Miferjf  ] 
of  intelligent  Beings,  and  wc  Ihail  find  V^  | 
arifes  from  ihc  enjoyment  or  difappointraen^  j 
of  their  Defires.  There  is  in  all  ii^telli-j  J 
gent  Beings,  a  reftlefs  Appetite  or  t>ejirg 
of  Hnppinefs :  From  the  Monicnc  of  their  ■ 
Being,  though  all  the  Ages  of  Eternity,  all  I 
their  Lahsur^  and  Travel,  js  for  this  pur-  . 
pofe :  Nor  are  they  devoid  of  it,  either  im» 
mediately   in  the  fnV,   or  mediately  in  the,  j 


liiJ,  for  one  inrtant  of  limej  in  all  theic 
F  -3  «^\- 
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cndlefs  Duration.  Now  this  is  the  ncccC- 
fary  EfFcft  of  the  Faculty  of  Defire^  no  Ob- 
jeft  Icfs  than  Infinite  can  iatisJFy  it.  Fo^  let  it 
be  fuppofed  to  have  come  to  the  PoflcffiDn, 
of  any  Objeft  lefs  than  Infinite^  it's  plain, 
it  can  Jrfirff  yet  a  greater,  and  a  greater, 
M^ithout  Bounds  or  Limits  $  that  is,  it  can 
defire  an  infinitelj^  great  ObjeSl^  that  is,  the 
Dejtre  it  felf,  is  infinite  in  it*s  CMacity  ;  it*s 
AEis  are  Injlantaneous^  and  it's  Enjoyments 
or  Difappointmcnts,  for  a  time,  fwallow  up 
the  A8s  of  all  the  other  Faculties :  And 
therefore  it  is  the  moft  Qiiickirii,  SenJiHei 
It  fets  all  the  Powers  of  the  whole  Com- 
pofition  on  Aftion,  to  obtain  it's  Ends^  and 
therefore  it  is  the  moft  ABive:  And  up-^ 
on  all  thefe  Accounts,  the  moft  Cardinal  Fa- 
culty of  the  Mind:  Choofing  or  refufirig,  that 
is  willing^  is  but  the  Defire  apply'd  to  a 
particular  Objed-,  the  AffeElionSy  are  but 
the  Complexions  of  the  Dejire^  as  apply'd  to 
this  particular  Objeft :  And  therefore  are 
both  but  Modifications  of  the  Dejires,  where- 
fore, c^c.     q.  e.  d. 

Scholium. 

To  apprehend  how  infinitely  Capacious, 
Aftive,  and  Senfibie  the  Defire  is,  we  need 
only  imagine  our  felves,  feparated  from  the 
Objefts  of  Senfe,  and  the  prefent  Amusement 

of 
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Life,  with  ail  the  Faculties  of  the  Soul 
awake:  And  we  (hall  thea  be  able  to  con- 
jefture,  how  Strong^  ASiive,  Refilefs,  and 
Unfatiable^  out  Defires  wou'd  be.  So  as  to 
fwallow  up,  and  extinguifh,  all  the  other 
ABs  of  the  Facuhies  of  the  whole  compound. 
Thofe  only  can  moft  fenfibly  feel  the  force 
of  this  reafoning,  who  have  in  fomc  mea- 
fure,  and  for  fbme  time  been  in  this  State* 

B  Corollary  I.  :^ 

Since  the  Defire  is  Infinite  in  it's  Capar^ 
city,  and  may  be  dilated  beyond  any  fc-1 
nite  Objed,  how  great  foever,  it  is  evideitt  I 
it  cannot  be  over-fiU'd,  or  fuper-abundanti;  i 
ly  (fo  to  fpcak)  fatisfied,  with  any  ObjeA  I 
lefs  than  Infinite :  Since  alfo,  the  greateft  I 
relative  Infinite,  cannot  be  aflignable  by  Co'  I 
rollary  1 .  trap,  J .  Therefore  the  Dejire  can*.  1 
not  be  adequally  and  over-fitrd  with  any  I 
lefs  Objeft  than  the  abfolute  Infinite ;  it  be.-'  1 
iDg  capable  of  being  enlarged,  beyond  the"  I 
Dimenfions  of  any  relative  or  creaturely  In^  4 
finite  affignable :  And  fince  by  Corollary  &.  | 
Prop,  13.  no  Creature  CTiU  be  ahfolutely  In-  I 
finite^  therefore  the  DcGre  can  be  perfedly  I 
and  adequatly  fill'd  and  fuper-abund-mtly  (a-  J 
tisfyed,  by  nothing  lefs  than  the  fiipr^me  J 
and  increated  Infinite.  1 

^^  F  3  Cam/-  1 
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Corollary  II. 

• 

Since  the  Defire  is  Infinite^   when    fiird 
and  fnistied   with  it's  proper  and   adkfuat 
ObjeSs^    ir  mull  be  infinitely  Happr^   fiir 
fince  nothing,   by  the  preceeJing  Garollm^^ 
but  the  abfotitte   and  increateJ  Infinite^   can 
adequatly   lill,   and :  fu per- abundantly  fatisfy 
it.    The  ahfolute  and  increated  Infinite  muft 
be  it's  proper  Objed,  and  the  Defire^  infinite 
in  it   fdfy  fili'd  and  perfeftfy  (atisfy'd  with 
it's  proper  Objeft,   the  fupreme  and  intrea^ 
ted  Infinite^    inuft   of  neceflity  be  infinitely 
Happy.     Happinefs  arifing  from  the  CongrU'^ 
ifjfy   of  the  Objeft  with   the  Faculty,    and 
this  fupreme  and  increated  Infinite  being  the 
proper  and  indeed  the  only  proper  Objed, 
(fiiire  the  fupreme  Infinite  is  One)  it  muft 
alone  be  the  Congruous  Objed,    and  fo  the 
Faculty   being  Infinite^    the  Objed  Infinite^ 
and  they  infinitely  Congruous  to  one  another. 
The  Dtfire^  in  the  Poireffion  or  Enjoyment 
of  this  Objed  muft  of  neceflity  be  infinite* 
ly   Happy. 

Fropofition  XVf. 

In  regard  of  intelligent  Beings^  every 
thing  that  is  in  the  Univerfitas  rerum,  may 
be  fully  comprehended,   under  thefe  Three 

general 
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HHttieral  Heads,   to  wir,    the  Facuhy  or  Dg- 
■^W*.    the  O^jeSi  of  this  faculty   or   D^•>•tf, 
and  the  Settficion  arifing  from  the  Congrta^ 
tj  M  Incdngruit/  between    thefc  two. 
~^i>emsnjlrau    All   the  diftind  Subfiftences 
aftually  cxift,    are   comprehended  un- 
thefe  two  general  Heads,    the  fupreme 
and  ahfolute  Infinite,  and  the  Creature,  and 
thefc  can  only  be  Ohjefts  of  the  faculty  ot 
Jyefire.      The  faculty  or   Tiefire  being    Iiifi^ 
nitc,  by  the  preceding  Propofition,  may'oon*(l 
tain  or  receive  both  thefe^  ^md  the  Senfmisl^  l 
arifing    from    their  Gowgrniry   or  Incongrui^  1 
to  rhe  Faculty,  muft  together  with  thefe  twq  I 
general  Heads  mcntion'd,    comprehend  every  I 
thing  in  the  Univerjltas  rerum  in  regard  to  any  I 
particular  intelligent  Being.    For  nothing  calk  I 
foe  Imagin'd  in  the  whole  extent  of  Being;  I 
Real  or  Intelie3ual,  that   may  not  be  redu*  I 
fsd  to  Faculty,  OhjeB,  or  Senfation  atifinj  1 
Hfotn  thefe.    Therefore,   &c.    q.  e-  d.  -I 

HR  ^rspojkian  XVII.  ;  I 

An  Intelligent  Beings  compounded  of  ft  ,1 
Body,  Soul,  and  Spirit,  with  proper  Rela^  1 
rions,  and  in  Subordination  to  each  other,  I 
is  a  real  Epitor/te^  Image,  or  Reprefentation,  I 
•pi  the  UrtiverfitM  rerum  omnium.  ■    I 

■"Demonjlrat.    This  is  fo  evident  from  the   1 
i^^ogy  of  -Things ;    that   there  can  be  no  ' 
■^i  F  ^  difficulty 
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difficulty  in  it,  to  thofe  who  will  confider, 
that  the  fupreme  Infinite  cou'd  have  nothing 
more  perfed  than  Himfelf  and  his  other 
Works,  and  his  own  perfeft  Admini/lrs^- 
tion  and  Government  of  thefe  ^  to  fbrip  this 
compounded  Being  upon.  He  muft  be  cou- 
^ftent  with  Himfelf,  and  his  comfwnded 
Warh^  in  their  component  parts^  miift  re- 
fenible  in  the  UJfsr  Compoiitions,  the  j£m« 
lar  parts  of  the  Greater.  This  intelligent, 
compounded  Beings  being  to  have  a  material 
part,  what  can  it  have  more  worthy  of 
the   Work  of   infinite  Perfedion^^*  than   his 

treater  Syfiem  of  material  Beings  to  refem- 
le>  His  Soul  or  rational  Part  can  refem- 
ble  nothing  more  worthy  of  Him^  than  the 
other  higher  Orders  of  created  Spirits :  And 
his  fupreme  Spirit  or  Mind,  will  bpar  it's 
beft  refemblance,  when  it  rqprefents  the  fu- 
preme Infinite.  His  Adminiflration  and  Go- 
vernment of  the  whole  Syfiem  of  created 
Beings,  can  be  reprefentcd  by  nothing  fo 
aptly,  as  thjc  Relations  and  Subordination 
of  thefe  to  each  other,  and  to  the  reft  of 
intelligent  Beings,  which  thefe  cpu*d  only 
be  formed  upon.  In  a  Word,  it  is  iropoi- 
fible  that  any  Idea  of  a  compounded  in- 
telligent Being,  made  up  of  feveral  parts, 
pich  Similar  to  fome  greater  part  of  the 
Univerfitas  rcrum^  already  exiltent,  cou'd 
enter  to  the  diving  Mind,   w^icji  cou'd  fcte 

*  more 
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more  perfed  and  more  worthy  of  Him^ 
than  this,  th^t  rach  inferior  part  ihou'd  be 
an  F^itofM  and  RefemblanGp  of  his  Works 
already  made,  and  thQ  higheft  part,  of  Him- 
fey\  and  that  their  Relations  and  Subor- 
dination, (hou*d  refemble  his  Adminiftration 
of  the  whole.  I  fay  it  is  impoiGble  it  (hou'd 
jbe  otherwife,  to  preferve  his  Confiftency 
w)th  himfelf^^and  to  carry  on  this  Analogy^ 
through  every  individual  part  of  his  Works, 
through  the  whole  Scale  of  Beings,  as  it  moft 
certainly  is  carried.  And  this  is  not  a  meer 
Metaphorical  Pifture,  and  Refemblance,  but 
the  real  and  Phyfical  Nature  of  compoun? 
ded  intelligent  Beings^  Wherefore,  (^e. 
^.  e.  d. 

Corollary  h 

From  this  Foundation,  by  a  proper  Ana- 
logy^  with  the  due  Limitations^  all  the  R^« 
lations  and  moral  Duties^  of  intelligent  com^ 
pounded  Beings ^  to  the  fupreme  Infinite^  to 
Jimilar  intelligent  Beings^  and  to  themfelves^ 
may  be  eafily  deduced^  for  Iqftance,  do  we 
Tpfemble  the  fupreme  Infinite^  in  our  fupreme 
Spirit:  Then  as  he  is  the  firft  in  Order 
of  Beings,  fo  is  this  part  of  our  Compo- 
fition,  the  firft  and  nioft  principal,  in  our 
Order  of  Parts.  All  the  reft  niuft  be  Sub. 
(efvjent  and  Subordinat  in  us,   ;o  thi^i    as 

the 
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the  reft  of  the  fevcral  Ranks  of  Beings,^! 
ro  him:  Thus  wc  are  chiefly  and  maifl 
to  Cultivate,  by  fitting  it  up  for  him;  j 
whom  it  wai  ortpnalljf  defignVl  atid  bertn* 
upon  us.  Here,  we  rauft  afpire  after  Mh 
and  open  our  hefires  for  Him^  by  a  Ld 
worthy  of  Him,  fupcrior  Infinitely,  to  all  c 
other  Ijfvei  add  Defires:  On  this  p«t  all 
it's  Faculties,  our  Grearetl-,  our  Chief,  i 
aitd  our  only  Labour  is  to  be  beftow'i 
that  it  may  be  Expanded,  Dilated,  and  Elt 
vated,  to  ii*s  proper  Rank  fti  the  Orders 
our  Parts-,  that  the  due  Subordination  nu 
be  rcftorcd-,  which  dotie,  all  the  other  Pa« 
will  perform  their  proper  funBiens^  in  H« 
tiipn)!  and  Concord.  In  regard  to  other  i" 
telligent  Beings,  we  arc  ro  coulider  rbei 
as  like  Images  of  Htm,  and  hit  Works ;  an 
follow  them  with  a  Benevolence,  proper  wibc 
Images,  to  imitate  his  Conduft  of  Lw#  : 
fmbearaHce,  to  all  his  Creatures.  But  tfi 
only  by  the  by. 

CorolUtj  11. 

^'  Hence,  in  a  proper  Anally,  the  Kati 
"of  the  SpmtMrt/,  and  Material  Parts  ofddV 
pounded  inrelligent  Beings  and  of  the  UnH 
between  thefe,  as  far  as  they  may  be  kno' ' 
by  nicer  Humane  Reafon,  is  to  be  dfedo' 
Gom'pounded  intelligent  Beings,  are  Epitoi 
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or  Images  of  rhe  Univerjhoi  rerum.    In  theiiPi  1 
Bellies,  they  icfemble  the  material  Sjfiem  a£t  j 
Things,    in  their  Spiritual  farts,    rhey  re-'] 
fetnble  the  Spiritual  World,   the  Union  oi' 
tbefe  two  is  a  rfefemblance  of,  (or  is  main-' 
taiiiM  and  prefcrvM  after,)  the  Manner,  thoij 
Ji^smg  Beings   governg  the  material  Syftem*. 
(rf  Things:    Who  being  intimately  prefenn 
with   every  individual  Atom  of  Matter,  yd 
more  eminently  afts  from   his  fuperior  Thron^iA 
vf  Glory t  having  the  whole  Syflem  ofCrca-l| 
tures,    in    one   View  prefented  to  him,    itt'j 
the    univerfal  Space,    his    fpecial  Senforiutn,,*' 
By  this  Principe,    as  a  Key ^   the    whole' 
Pbyhfophy,  of  Humane  Nature,  of  the  Ani^'l 
mal,  Rational,  and  Divine  Life,  of  the  Paf-  7 
fions,  and  Affeilions  of  the  Soul,  and  even'  ! 
of  the  Organijm  of  the  Body,    fo  far   as  «•  ■ 
is  Jull:  and   Genuine,    and    given    to    niecli*  [ 
Humane  Reafon  to  know,  is  to  be  uulockf- 
and   that  not  Metaphifically  but  Pbyjicalt^  an4  1 
in  Reality.      But  who  is  fufficient   lor  thi^^ 
derail  of  thcfe   Things? 


Corollary  llf. 


Hence,    the    Immortality    of    the  f[)iritua| 
Part,   of  inielligenr  compounded    Beings,  iil 
evidently  to  be  deduced.    Fur  fince  the^V 
-titual  Parr,   of  intelligent  compounded  15e- 
"ngs,  is  an  Fpitome,  and  Image  of  the  ffi^ 
ritual 
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ritual  World '^  and  xl^t  fupeme  Spirit  (that 
prt  which  God  originally  Breathed  into  I^q) 
is  an  Epitome^,  ana    R^rofentathn   of   d^ 
abfolute  Infinite  y^wct  by  CoroBd^  2.\iW. 
13.  he  necedarUy  extfts,  tbecdfore  |;he  ij^i]^ 
or  fftritual  Part  (wher^f  this  fupijeme  Spi- 
rit IS  the  fWW  or  intimate  Sub/lance)  mull: 
cxift  for  eveff     Not   neceiTariiyy    for   that 
Conclufion,   wouM  drop  the  proper  Liini* 
tation,  in  the  Analogy,  arifing  from  abfolute 
infinitude:  But,  as  being  Images  of  hiai,:;who 
exifts    neceffarily^   and   haying   their    Bei% 
from  him.    Their  ImmprtaUty^,  is  indeed  ao 
adive,  living  Principle,  not  of  neCef&ry,  (but 
derived)  Exiftencc.    They  are  Immortaly  as 
having  reprefented  on   them,    all  his  com- 
municable Perfeftions^  of  which,   perpetual 
Exiftence  is  one,   tho*  necejfary  Exigence  be 
nor  ^  that  being  contrary  to  Creation,  or  der 
riving  a  Being    from     another.      Immorta* 
Uty  in  Creatures,    is  nothing  but  perpetuu 
%y  of  Eyiftence,  and  if  Exiftence  at  all  be 
communicable  to  Creatures, /?^r/i(?r«^/Exiftpnc$ 
nnift  be  communicable :  For  Exiftence,  being  an 
aBive^  living  Principle,  wi]!  of  it  felf  continue 
Bt^ing  for  ever,  unkfs  it  bedeftroyed:  Which 
is  impoflible,  both  frojp  the  Immutability  of 
God^  and   the  Nature  of  his  own  Immorta- 
lity^ of  which    this  is  an  Image,   or  Refem- 
blance.     The   Immortality   of  fpiritual   Crea- 
tures,   is  an  Emanation  from   an  Ima£e  of 

the 
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the  divine  communicable  Immortality.    Anif 
imifl  refemble  every   thing  in  it,  but  necef^ 
fity,  that  being  a  Contradiflion  to  it's  bdn^ 
deriv\i.      But   in  every   other   Circumftanctf 
it  perfedly  refembles  the  lmmertalitj>  of  thfe*J 
fuperior  Infinite,  (as  f,ir  as  creaturely  Proper*! 
ties  can  refemble  Divine  Attributes)  and  flf" 
cannot    polfibly  be  deftroyed  :   And  this  jj! 
the   true    fource  of  the    bnmorraUty  of  alF 
Cre.itures.     It    is   true,    this    VemonJiratioH i 
equally  concludes  the  immonality  of  al!  hi^  % 
other    Works,    (incc    they    are  equally    his"^  \ 
/«^(?J^  in  a  higher  or  lower  Degree  of  Pcr-^- 
feflfion:  And  without  all  doubt  it  rauft  be  r 
fo,    for    the   Gijisy    and  calling  of  Go  J  are^ 
withouf-  Repentance.     And  this  is  the  Ge-* 
nvine,  and  as  the  Schools  call  it,    the  Apo-<- 
deiStkk '  Demonjlration,  of  the  Immortality  of 
all  the  Works  of  God,   under  fouie    fo^rfl^^J 
or  another,  it  is  from  their  being  his  Ima*^ 
^*/' that' their  Imraorlality  fairings. 

Corollary  IV. 
In  ttie  Analogy  of  Things,  the  De^rg  be-* 
ing  the  Cardinal  faculty  of  the  Soul,  antl^,  | 
Infinite  in  it*3  Capacity^  is  aS  the  Infinitfv 
Space^  to  the  Divine  Plenitude*.  Whicti  in-11 
finite  Space,  nothing  created,  can  adequatly^  I 
till,  but  the  divine  Plenitude.  And  in  thi#^J 
view,  the  infinite  Capacity  of  the  Defire/1 
nfidercd  as  a  Boiindlefs  J'oiJ, 
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to  receive  fame  FU^tingy,  limited.  Parts 
Srfifim  of  Mrtrer,  afling  ty  eftaWifhcd  La'  _ 
add  in  comely  Order,  upon  one  ailothcr  fil 
:i  while,  but  can  never  be  perfedly  fiU'd, 
or  adL-qu,itly  replcnifliM,  but  by  thefapreme 
Infinite:  Who  is  prefeOt  with,  ahd.KpIc'*" 
flies  every  poJor  of  the  igrWt  and  mdv 
fal  Void  of  Nature. 


3 


As   in    regiid   to  intelli^t   Beings, 

VnivefJitM  rerum  emftiifmi    is   fully  coib      

heodcd  under  thcfg  Three  general  Heath  5 
the  Faculty  or  Dfffirt,  the  Ot^fS^  and  the 
Senfathn  arifing  from  the  Ccngrui^  or 
congruhy,  between  lljefc. '  So  the  fame  A 
hgy  with  proper  Limitation*,  is  "Jjreftr 
in  the  material  Sjjiem  of  Things.  For 
fwerablc  to  thefe^  we  have  in  the  MMteA 
World,  Gravitation^  which  wonderfully  4^ 
logifes  to  the  Pacuhy  or  Hejire^  in  the  /j 
rhual  World,  an(]  this  to  that ;  both  befl 
the  ASive,  Cardinal,  and  Energetick  PriM 
/>/(?/,  of  either  Syjleint  refpedively.  Nq 
we  have  a  Mafs,  of  extended  fenliblc 
ter,  if  colleftively  coafidered,  or  Syfljms  ^ 
material  Bodiet,  diverfly  figured  and  ficuafj 
in  regard  to  one  another,  if  fepitatcly  cotf 
dered  ;  And  in  both  tbefe  views,  ihey  a 
niitcibly   reprcfcnt  the  Subjeft  or  Objeft  : 
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tiic  Vtjir^^  which  is  Analpgired  by  /ittr^i 
&wh  or  Gravitation.  And  kftjy  we  hav^'4 
the  Barmomoiis,  Comely,  and  Decent  Motion^  1 
and  Aflions  of  one  Rody  upon  another,  ari/l 
fiug  /rom  the  AttmBion  or  Gravhation*f  b^-  J 
ing  imprefs*d  on  the  jW^j/j,  and  each  partWJ 
culjr  Body ;  and  this  too,  anfwers  wonder-^ 
fuUy  to  the  Third  Principle  in  the  ^"Vl 
verjitas  rerum.  And  this  Analogy  dcrcend^^f 
'even  to  particular  Bodies,  for  in  thefe  waJ 
liave  the  Forn],  the  Subjeft  Matter  and  thi 
igruity  between  thefe. 

Scbolimn  U, 

From  the  whole  proceeding  Chain  of  h 
Xe&ual  Truths,  we  may  form  to  our  felvL^ 
Qpae  faint,  low^  and  imperfeB  Image  or  R^f  | 
prefeniation  of  the  EVER-BLESStlD  TRi/  ] 
J^ITY  IN  UNITY.     For  fince,  by  CoroMuTy  tJ  1 
^p-    14-   the  MoJes  of  natural  or  crearefltl 
Things,  when  Analogically  elevated  to  thcjftl 
ifmilar  Attributes  in  the  fupreme  Infinite,  \^n 
fiim,  are  infinite   Realities,    Since,   by   the. 
famff  Vropoftion,  an   intelligent  Being  is,  as 
to  it's  fpiritual  Part,  an  Emanation  from,  an" 
Image  and    Reprefemation    of,     the  fupreme 
hifinite:  And  fince  alfo,  in  regard  to   thefe 
intelligent  compounded  Beings,  all  that  is  in 
the  Xfmverfitas   rerum  omnium,  may    be  ful»J 
.cojgj^^^eqd|^.i)nacf,l^J-^r«  general 
t  .,  -     >  *  Heads 
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Heads  or  Principleis.    The  Defire^  the  ObjeS^ 
and  the  Senfation  arifing  from  the  Congrm^ 
ty  or   Incongruity  between   the  faculty  and 
the  ObjcSl.     Since   laftly,    this   Analogy  is 
pteferv'd  full  and  dear,   through  the  Jpiri* 
tual  and  material  Worlds,   and  each  parti- 
cular Body,  that  is,  through  the  Dtrhole  Sjr- 
Jiem  of  Creatures :  It  i^  highly  probable,  fd 
conftatlt,  and  univerfal  an  Analogy^  Can  arife 
from  nothing,  but  from  its  Pattern  and  Ar^ 
chitype  in  the  Divine  Nature i. And  without 
all  pcradventure,  cou'd  we  fully  ancJ  clearly 
carry  it  up  to  it's  Source:^  we  fiiou'd  there 
find  the  Origin  and  Source  of  this  HOLY 
TERNARY-,  or  of  thefe  Three  eiTcntial  Re- 
lations,  of  the  whole,  to  the  whole  iti  the. 
completion   of  the    GODHEAD^     Let  li^ 
therefore  try,  in  fome  poor  low  manner,  to 
carry  up  this  Analogy^    as  high  a&  pofiibly 
we  can.    The  fir  ft  thing  then  that  we  arc 
to  confider,    in   the  Divine  Natilre  is,    tht 
t>efire^    now  this  being  fuppofed,  fo  belong 
to  a  fiipretnely  infinite  intelligent  Beings  muft 
be  an  infinitely  AElive^  ArdeM^  Strongs  arid! 
Powerful  Thought.    And  thar^  not  as  crea- 
ted,  or  relative   Infinitude  exprcfles   it,    but 
as   tlie  abfolute   and  fupreme  Infinitiide  ele- 
vates this  Defire.    Now  then  this  fupreme- 
\y  Infinite  Defire^    this   ABive  and   Ardent 
Tbir^  after  Happinefs,  or  after  a  full,   ple- 
naiy,  and  cdmpleat,  Beatifying  Objeft,   w« 
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ftall  fuppofe  to   reprcfent  the   FATHER, 
the  Original  and   firllt  Principle  in  the  Di- 
vine Nature :  Seeing  then, .  ^eie  is  no  con** 
fidei:ation    here   of  aqy   thing  but  of  God 
himfelf^  nor  is  it  poffible  for  any  other  Ob- 
|ed,  but  God  himfelf  to  fatisfy,  and  adequate 
[y  to  fill  this  fupremefy  infinite  Ardor ^  Thirjf^ 
and  Dejire    of  Happinefs.    .  Therefore   He^ 
himfelf,  refleited  in  upon   Himfelf  viewing 
and    contemplating  his  own  infinite  Peife- 
ftions :  The  infinite  ardent  Defae,  fiU'd  and' 
fatisfy*d  witli  his  own  efTential  Happinefs: 
The  hightnefs  of  his  Glory^    and   the  ex- 
prefs  Image^  (the  effential  Idea:,)  ofhUSub^. 
fiance^    refleacd  in   upon  himfelf:    Or  God 
himfelf    redupUcatively   contemplating  Him- 
felf (He  having'  nothing  elfe  poffible,   to  be 
the  Objeft  of  his  Love^  Delight^ ,  or  t)efire^ 
reprefents  to    us   the   Begotten   Deif^^    the 
son",   the  fecond  Divine  Principle  in    the 
Order  of  the  Godhead.    Upon  this  reflexion^^ 
contemplation^    and   poffeflion  of  God-bimfelf 
in   Himfelf'^  there  muft  of  neceffity  arife,  ft 
joy^  Happinefs^    Acquiefcence^    and  Satisfa^ 
Bion  of  God-himfelf  within  Himfelf  fo  much 
the  more  PerfeB^  FuU,  Extreme  and  Infinite^ 
as  his  tefire^   Thirjl,  and  Ardor  after  Hap- 
pinefs,  was  AElive^    2ii[ii  Strong.    And  this 
niay  Ihadow  out    to  us  the  third   and  kft, 
in    Order,    of  thcfe  eftential   Principles^   in 
iW  inyfiirto^  Ternary,  to' wit,  the  HOLY 
^  6"^  GHOST. 
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GHOST.  And  tho'  ihefe  three  Relatiflps, 
of  the  Godhead  ia  it  felt,  in  regard  to  Crea- 
tures,  and  when  derived  down  Analogically 
to  natural  Things^  may  appear  but  Mot^- 
jications  of  a  real  Subfiftence,  yet  in  regard 
to  the  Divine  Vaturej  and  confidering  his. 
fuprewe  Infipiitude^  they  muft  be  effsnual^ 
and  infinitely  real  ^nd  living  PrincipJesr^  and 
in  this  Image ^  and  view  of  the  HOLY 
AND  UNDIVIDED  TRINITY,  hnv  and 
poor  as  it  is-.  It  is  impoflibic  the  SON  fliou'd 
be  without  the  FATHER,  or  the  FATHER 
without  the  SON,  or  both  without  the 
HOLY  GHOST.  It  is  impoffible,  the  SON 
IhouM  not  fieceffarily  and  eternally  be  Be- 
gotten of  the  FATHER,  or  that  the  HO- 
LY GHOST  (hou'd  not  fiecejjarily  znd  eter- 
vally  proceed  from  both  ^  He  necefl'arily  ari- 
fiiig  from  the  Senfation  of  the  infinite  Agree-p 
nient  ^id  Congruity  of  the  OhjeB  with  the 
Dejire.  \vA  tho'  the  Idea  Image^  or  Ee- 
prefentaticn^  that  God  makes  of  Hiinfelf  to 
Himf<^lJ\  be  the  f;in:ie  God  in  Ff/ence^  fince 
it  is  a  mod  perfed,  exprcfs,  and  fubftan- 
tial  Im:7gt\  or  Reprefentation  of  the  whole 
Divine  Subftance  and  Nature,  and  neceflari- 
ly  has  in  ir,  tbe  whole,  that  is  in  God^ 
and  wiih  the  fame  inrinire  Perfedion?,  that 
b  really  in  the  Codbc^^d :  Being  only  the 
Divinity,  rellefted  in  upon  it  f-lf.  ^  Yet  there 
h  a  difi-ereiirr^    between  the    Idea^    linage^ 
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and   Refrefentation^    and  the  original  Diw-^ 
nitj.  For  thb  Cmoe  Perfedipns  which  are  in  the 
original  add  contemplating  'bipimty  direSly^  are 
but  inditefflj^j  and  by  rentdioti  in  the  contetn'-^ 
flaud  md  Begotten  Deity  r^  and  they  diflPer, 
\iy  the  Relations  of  Begetting^  Conteniplating^ 
and  Reprefentifngj^  and  being  Begotten^  Cori^; 
template J^i  2Lnd^Keprefented :    And  tho*  thcfe 
bfe  only   m^^^  Relations ^   and  Modificdtions^ 
when  transfer'd'to  natural  and  created  things, 
yet  are  they  •  infinite  Realities  in  the  D^fry. 
It  is  the  faftie  with  the  Senfation^  of  Lov^^ 
Joy^  Acquiefcetici^  and  Happinefs^  that  arifes 
Jn    the   Divine  Naturey    from  contemplating 
and  poffejjing  Himfelf  and  his  own   infinite 
Perfeftions,  ^ithin  Himfelf.    And  thefefibr^tf 
Relations^  of  Contemplating ^  being  Contempld^ 
tedy  and  cf  Acquiefcence/dLndng  from  them: 
Which  in  a  natural  view,    wouM  only  be 
Modifications}^    Yet    in    the   Divine  N attire f 
are    infinite  Realities    and   ej/ential  and  li-^ 
ving   Principles:    And  iiiay  (erve  as  a'  faint 
and  imperfeft  /w^jr^^?  of  THIS  ADORABLE 
AND     UNSEARCHABLE      MYSTERY. 
Now  tho*  thefc   views,  and  Reprefentations, 
of  this  INtLFFABLE  AND  INCOMPRE- 
HENSIBLE MYSTERY,  arife  naturally  and 
nectffarily  from  the  Analogy  of  Things,  fuf- 
firientjy    eftablifhed  in  the  preceding  Propo^ 
Jicions*^-and  without  all  doubt,    have  fome 
real  I  ruth  in  thorny  fince  it  is  certain,  thefe 


Relations   and   Modifications  of  Subfiftenoe, 
are  really  in  intelligent  Beings^    in  tht  ma^ 
tctial  Sjiflem  of  Things,   and    in  particular 
ho  Jits:   And  couM  have  no  other  Rife  and 
Sourccy  hut  frora  their  Pattern  and  Architypa 
in   the  Divine  Uature.      Yet  when  apply*d 
to  the  fupreme  Infinite^   thefe  relations  and 
d iitind^ions,    mud    be    exprefs^d   in  Words, 
th.n  have  a  quite  different  Senfe  affix'd  to* 
them,    by    common  ufe,    from  what    they 
(hou*d  here  import :  And  fince  the  Attributes: 
and  Relations  of  the  fupreme  Infinite^    muft 
be  Incomprehenfible  to  finite  Creatures^  cfpc- 
ciaJIy  to   Creatures^    converfant  only  about 
low,  grofs,  and  material /w/7^«^  all  I  wou*d 
be  understood  to  conclude,  from  this  Analogy^ 
thus  raifed  to  the  fupreme  Infinite  is^    that 
Reafon    may   form    an   Analogical  imperfed 
Image    (and  that's  all   it  can    do)   of  this 
INCONCEIVABLE    MYSTERY,     which 
may  in  fomc  meafure  help  thofe,  (who  have 
Dot   attriiuM    to    a   more  perfed    Guide    or 
higher  Lights)  to  believe  the  pofitive  Rela- 
tions  of  his  own  Nature,   by   God  himfelf^ 
tho'  they  be  not  able,   perfectly  to  compre- 
hend or  exprefs   them.      And  if   this  poor 
Rcprefentation,  of  fo  PROFOUND  A  MY- 
STERY, fo  Certainly,  and  FULLY  rcveaFd 
in   Holy  IVrit^    can  by  the  Divine   Bleffing^ 
any  wife  Contribute,  to  fettle  2XiA,  quiet  fo- 
bfer  and  honed  Minds,  I  fliaji  have  my  full 
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Intention.  Nothing  Icfs  than  Omnipotence^ 
and  Ommfcience,  being  fufHcicnt  to  deal 
with  thofc,   who  arc  othcrwife  difpofei 

.  Propofition  XVIII, 

There  muft  of  neccffity  be  feme  Princu 
fie  of  A8ion  in  intelligent  Beings,  Analagous 
to  that  of  AttraSion  in  the  material  Sjjtem^ 
and  that  is,  the  Principle  of  Reunion  with 
the  fupreme  Infinite^  by  him  originally  inj- 
prefsM  on  their  fupreme  Spirits.  . 

Demonjirat.     That  there   muft  be    fome 
Principle  of  ASiion  imprcfs^d  on  intelligent 
Beings,   Analogous  to   that  of  AttfaElion  i|i 
the  material  %fiem,    is  evident   from   the 
Analogy  of  Tmngs^   the  Confiftency  of  the 
Works  of  the  fitpreme  Infinite  with   them- 
felves,  the  XIniformitj  confpicious  in  all  the 
Creatures,    and  that  the   material   are  but 
Images  and  Reprefentations  according  to  their 
refpcftive  Natures,   of  the  fupreme  Infinite^ 
as  well  as  of  the  intelligent  Syjiem  of  Beings. 
There  muft  therefore  fome  ^reat  Principle  of 
Uniformity,  run  thro'*  both  ^yjlems^  that  is^ 
the  whole  Creation.     Now  that  AttraBion^ 
or  fomething  Anahgous  thereto,  is  the  great 
Principle  of  ABivity  in  the  material  Syjleft^^ 
has  been   fufficiently  Demonftrated    in   the 
former  Part  of  this  Treatife.     There  muft 
f)f  neceffity  therefore,  be  fome  great  Prin^i- 
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pie   Analogous  to  this,  in  the  Syjlem  of  in- 
telligent Beings.    And  that  this  can  be  no-* 
thing,  but   that  great  Frinthle  of  Reumon^ 
with  the  Author  of  their  Being,    original- 
ly imprefsM  on  every  intelligent  Creature : 
Is  evident  from  hence,  to  wit,   that  the  Ju- 
preme  infinite  Beings  infinitely  ipowe^rful,  and 
pcrfed,  rauft  ncceffarily  fubjeft,   draw,   and 
unite  all  intelligent  Beings  to  Himfelf^    to 
make  them  as  happy,  as  their  refpedive  Na- 
tures can  admit.    That  Himfelf  is  the  5^^ 
ObjeB  of  their  Happinefs  can  not  be  doub- 
ted,   there  may   be  collateral  and  acceiTory 
Objeds   of  their  Happinefs,  but  even  thcle 
mud  flow   from  him  :  But  that  he  is  the 
fupreme    Objed,    and   the   fingle   one    that 
can  adequatly  fatisfy  them,  has  been  fhewn 
before:    That  therefore,    to  bring  them  to 
this  Happinefs,  he  muft   imprefs    upon,    or 
derive  to  them,  a  Principle  of  Reunion  with 
himfelf,  is  plain,  becaufe  this  is  the  (ingle 
mean,  to  bring  them   to  this  end  •,  for  the 
known  Law  of  Nature,  obtains   even  here, 
jind  every  where,    to  wit,    that  AQion^and 
^Reaciion    is  Mmual^  fo  that  if  the  fupreme 
infinite    muft   draw  them   to  him  in  Order 
to    make  them   happy,    they    muft    have   a 
Principle  of  being  drawn  towards  him.     That 
It  iTiUft  be  a   radical  and  efj'ential  Principle, 
is    evident    alfo,    bccaule    this    happinefe    is 
Uie  very  end   of  their    Creation,    it  being 
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impoffibic  infinite  Perfeftion  fhou*d  make  in- 
telligent Pein^s,  for  any  lefs  or  any  other 
En  J.     Wherefore  the  fupreme  Infinite^  couM 
not  make  intelligent  Creatures,  without  im- 
planting in  their  Natures,  a  7noJi  ardent  D^- 
Jire^  an  e^ential  Principle,  interwoven  in  the 
••Subftance  of  the  fpiritual  Natures,  of  being 
re-united   with    Himfelf,   in   order  to  make 
them  as  happy,    as  their    relative  Natures 
will  admit  of.      Befides,   intelligent  Beings 
(as   to  their  fpiritual  parr)    are    Images  of 
the  Jupreme  Infinite   by  Vrop.  15.     In  him 
there    is   an  infinite   Befire^    and    Ardor   of 
pofTefling  and  enjoying  Himfelf,  and  his  own 
infinite  Perfeftions,   in  order  to  render  him 
happy,  he  himfelf  is  the  fole  ObjeB  of  his 
own,  and  of  the  felicity  of  all  his  Crea- 
tures.   There  mud  therefore  be  an  Image  of 
this  his  infinite  Defire   after   Happinefs   in 
all  his  intelligent  Creatures-,  and  this  Image, 
can   be   nothing  but  this '  Principle  of  Reu- 
nion^ fince  nothing  but  this  can  unite  them 
with  him,    ro  make  them   happy.    Laftly, 
an  intelligent  Being,  coming  out  of  the  Hands 
of  infinite  PerfeSion^   with  an  Averfion,  or 
even   Indifferency,  to  be  re-united  with  it's 
Author^  the   Source  of   it*s  utmoft  Felicity, 
is  fuch  a  fliock,  and  deformity  in  the  beau- 
tiful   Analogy    of  Things^     fuch    a    breach, 
and  gape  in  the  barifionious  Uni for  miry  ^    ob- 
fefvable  in  all  the  Works  of  the  Almighty, 
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and  that  too,  in  the  Dobleft  and  higheft 
part  of  his  Works-,  as  is  pot  confiften^  with 
finite  Witdom  and  Perfeftion,  much  lefs  with 
the  fnpremely  infinite  Wifdoni  of  the  ALL- 
jPERFECT.    Wherefore,  &c.    q.  e.  d. 

Corollary  I. 

Hence  we  may  difcoyer  the  Source,  of 
natural  Confcience^  and  of  all  thofe  Motions 
and  Con vul  (ions,  that  are  raifed  in  the  Breaft^ 
of  compounded  iqtelligent  Beings,  upon  the 
*ComnuJJion  or  OmtJUon  of  certain  Aftions :  Of 
that  Comfort^  Joy\  and  Support^  in  fomc  • 
and  of  that  Deje&ion^  DreaJj  and  Terror 
on  the  Minds  of  others  -,  where  no  natural 
Caufes  can  be  afligned.  tjence  tlie  noile 
and  fuhlme  Difcoveries  of  the  anti^nt  Hea^ 
then  Phjlofuphers^  in  the  Principles  of  mo- 
ral Virtues,  without  the  afliftance  of  Reve- 
lation. Hence  it  is,  that  Scelerats^  can  by 
no  Arts,  nor  any  Amufeiraents  how  violent 
tcever,  ftifle  the  Cries  of  a  wounded  Con- 
fcience^  and  hence  alfo,  it  is,  that  hbncft 
and  upright  Minds,  are  fomctimes  fwallow'd 
up,  by  a  Traiiquility  and  Peace  that  furpaf^ 
fes  natural  Underft.inding/  That  this  Prin- 
ciple c^  'Reunion^  is  defaced,  buried,  and  in 
fome  nieafiire  as  it  were,  obliterated,  by  con- 
trary AttrfiBions^  by  Senfualityy  and  the  vio- 
lent Amu^emp^t3  of  Liccntioufntfe  in  .'com-* 
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pounded   inrelligeiit  Beings,  is  no  more  an 
Argument  againfl  it's  effentially  belonging  to  ■ 
intelligent  Beings,  than  the  Ideotifm  of  forae;1 
is  an  Argument  againft  the  Principle  of  Rea-y 
fon  in  humane  Nature.    But 

Corollarj  IF. 

From   this   Princiffk's  being    fo   ra4icalfy\ 
implanted,   in  all  the  Individuals   of  it    ' 
ligent    Beings,    and    from    the  fo  very 
Infiances  and    Remains  of  it,    confpicuoujt 
in  the  humane  Race  ;   we   may  gather  the] 
infinite  and  univerfal  Degenef^cy,  and  Cor-n 
ruption,    of  this  fet  of  intelligent    Beings;.! 
from  their  Primitive  and  Original  InftitutiouM 
This  Principle  was  moft   certainly  implan-. 
ted   in  their   Creation,    in   the  very  Ftind^  \ 
and   Subftance   of  their    Natures,    and   yet  ] 
there  remains   but  few  Footfteps,    and  In- 
ftances  of  it's  Beings   or  EffeSis.     There  are 
indeed  (as  in  the   Greater  World)  feme  /<?- 
gible  Cbara^ers,  fi^<>^^   Out-ltnesy    and  pr<h— 
minent   Lineaments^   of  it's  original  Beautya 
forae  ifiagr^ficent  Ruines,  which  ftiow  what? 
it  had  Been  enough  to  Demonftrate  the  or' 
ginal   Impreffion^  Beauty,  and  real  Being,  i 
fuch  a  Prindplcy   in  all   the  Individuals  > 
this  Race,  as  is  evident  from  the  Pangs  and 
Tortures   of  natural  Confcience,    when  it   i^ 
^ayj^fCP-aftcdj.  ^.But  the  little  effeft  it 
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from  what  it  was  dcfigh*d  to  have,  is  an 
evident  Demonftrati^  of  the  deep  and  utii- 
verfal  Corruption  of  this  Set  of  intelligent 

Beings. 

Corollary  III. 

Hence  we  may  further  difcover,  the 
Force,  Truth,  and  UniverfaJity  of  this  won- 
derful Analogy  of  Tlnngs^  whatever  wc  dif- 
cover  of  the  Works  of  Nature,  is  from  this 
Source,  and  whenever  wc  get  the  leaft 
Gly?npfe  into  the  manner  of  the  Divine 
Operatinc!,  we  difcovcr  frefh  Inftances  of 
this  Analogy.  This  Principle  of  Reunion  in 
intelligent  Beings,  wonaerfully  Analogifes 
with  that  of  AttraElion  in  the  material 
World  :  As  TO  the  fupreme  Infinite  it  may 
be  very  properly  called  his  AttraElion  of 
them,  and  as  to  them,  their  Central  Ten- 
dency  or  Gra'::':tation  (lb  to  fpeak)  toward 
him  ^  and  this  Pri7jciple  of  Reunion^  if  at- 
tended to,  duly  Cultivated,  and  Expanded, 
v;ou*d  as  certainly  bring  about,  the  Tem- 
poral and  Eternal  Happinefs  of  all  intelli- 
gent Beings,  in  tho  fpirituM  World -^  as  that 
ot  AttraBion^  brings  about  the  Comely  and 
Marmomous  Motions,  of  the  great  Bodies  of 
the  jfiatsrial  World.  This  Principle  of  Re- 
unwn  is  the  original  Source  and  Spring  of 
the  Dejlre,,    afore  Den:onftrated,    to  be;  the 
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Cardinal  Faculty  of  the  fpiritual  Part  of  in- 
telligent Beings.  The  Principle  of  Reunion^  is 
tlie  Root  and  Foundation  of  the  Defire^  in 
regard  to  it^s  firft  Caufe  and  original  Im*^ 
predion,  by  the  fupreme  Infinite.  This 
.  Principle  of  Keunicn^  as  it  is  confidered,  as  an 
infinitely  affivir^  quici^  and  fenfible  Faculty, 
in  the  fpiritual  part  of  compounded  intel- 
ligent Beings,  is  the  Befit e  ofHappinefs:^ 
as  it  is  cocdEidered  as  a  Theological  Virtue, 
it  is  Charity  ;  and  as  it  is  confidered  as  a 
Rule  of  Adion,  it  is  natural  Confcience;  But 
the  Principle  of  Reunion^  in  it's  whole  ex- 
tent, as  it  was  originally  imprefs'd  upon, 
and  quite  interwoven  with  the  intimate 
Fund^  and  Subftance,  of  the  fpiritual  part 
of  compounded  intelligent  Beings,  is  the 
Source^  Origin^  and  Koot  of  all  thefe* 

Corollary    IV. 

Hence,  the  true  and  genuine  Nature,  of 
Moral  Good  and  Evil^  and  of  all  the  Mo^ 
ral  Virtues,  and  Social  Duties  of  Life  ^  as 
from  their  genuine  Fountain  and  Source,  is 
to*  be  derived.  Whatever  retards,  or  oppo- 
fes  this  Reunion^  in  intelligent  Beings,  is 
to  them  Moral  Evili^  whatever  promotes, 
or  advances  this  ^eunion^  is  ro  them  Mo 
ral  Good.  Befides,  this  Principle  ofKeunion^ 
duly    Cuhivated ,    regularly  Unfolded,   and 

carefully 
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carefully  Attended  to,  muft  neccffarily  ^.^- 
duce  and  perfeft  in  the  Soul  univerfal  Cha* 
rity^  that  is,  the  Love  of  the  fupreim 
Being,  and  of  all  his  Images  in  a  due  Sub- 
ordination •,  and  thereby  inftraft,  and  be- 
get in  the  Soul,  all  the  Moral  Virtues,  a»d 
Social  Duties  of  Life.  All  thefe,  being 
virtually  and  neceiTarily  included  in  Cba- 
rity.  But  to  explain  this  matter  (which 
IS  of  the  utmoft  confequence  towards  a 
right  Apprehenfion  of  foUd  Religion)  a  lit* 
tlefijrther,    I  fay 

tropofition  XIX, 

Charityj  or  the  Love  of  the  fupreme  Be* 
ing^  and  of  all  his  Images^  in  a  proper  Sub- 
ordination, according  to  their  Rank  in  the 
Scale  of  Subfiftences,  is  the  neceffary  efted 
of  this  Principle  of  Reunion^  when  fully 
expanded,    and  ^^^  sit  freedom. 

Detnonftrat.  By  Corollary  4.  Prop.  17, 
nothing  but  the  fupreme  and  abfolute  Inji- 
nite^  can  adequatly  fill  and  fuperabundant- 
Jy  fatisfy,  the  infinite  Dejires  of  intelligent 
Beings,  the  Defire  in  intelligent  Being  is 
their  Love^  for  no  intelligent  Being  can  de- 
fire  any  in  order  to  make  it  Happy,  but 
what  it  loves  •,  or  can  love  any  thing,  but 
what  it  defire s  to  enjoy,  (Jnaiffenence  be- 
ing the  middle  State,  and  Averfmn  the  equal 

Qppofite, 
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Oppofite,  both  to  Love  and  Defire.)  So 
that  an  infinite  Defire  of  the  fupreme  and 
abfoliite  Infinite i  is  an  ardent  Love  of  that 
Being.  But  the  Principle  of  Reunion^  ex- 
panded^ fet  at  freedom,  and  arrived  at  it*s 
ultimate  End  and  Center^  is  intirely  the 
fame  with  the  infinite  Vefire  in  intelligent 
Creatures,  pofTefs'd  of  it's  foie  and  proper 
Objed:,  ^t  fupreme  and  abfolute  Infinite.  G)n- 
fequently  the  Principle  of  Reunion^  expan- 
ded, and  fet  at  freedom,  in  order  to  arrive 
at  this  ultimate  End  and  Center^  muft  ne-- 
cejfarily  beget,  in  the  Spirits  of  intelligent 
Creatures,  this  infinite  Defire  of  the  folc 
and  proper  Objeft^  that  is,  an  infinite  Love 
of  the  fupreme  Being:  And  by  neceffary 
confequence,  a  Lovf  of  all  his^  Images  in 
proportion  to  their  refemblance  of  Him  j  that 
is,  the  Principle  of  Reunion  when  expanded, 
and  fet  at  freedom,  muft  neceffarily  beget, 
in  the  Spirits  of  intelligent  Beings,  a  Love 
of  the  fuprtme  Beings  and  of  all  his  Ima-^ 
ges  in  a  proper  Subordination,  according  to 
their  Vian\  in  the  Scale  of  Subiiftences,  that 
is   Charitj^    q.  e,  d. 

Corollaiy  L 

Hence,  ^  Charity^  or  the  Liyue  of  the  /w- 
preme    Beings   and   of  all    his  Images  in  a 
proper   Subordination^'  in  it's  true  and  ge- 
nuine 
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nuine  Nature,  is  not  foanded  on  Intereft^ 
or  the  views  of  ^e^vards  and  Punijbments  j 
but  altogether,  on  the  abfitaSed  PerfeSions 
of  it's  Objeft,  the  fuprefne  Infinite^  Charitj 
in  it's  Origin,  and  as  it  ought  to  be,  ac- 
cording to  the  true  Analogy  of  Things,  is 
a  Phyjical^  and  neceflary  confcc|liencc  of  the 
Principle  of  Reunion:  It  flows  natnrally  from 
an  implanted  Faculty,  and  has'  for  its  Ob- 
jeft  the  fupreme  Infinite^  in  his  own  jW^j 
pendent  and  ejjential  Nature,  as  he  is  4^^ 
fohttely  Gk)od,  and  Perfeft,  without  any  •  coU 
lateral  Views  or  Regards.  Charity  is  in  a 
higher  degree,  and  in  a  more*  noble  Crea- 
ture (one,  to  wit,  endowed  with  freedom 
and  hberty  of  Afting,)  what  Motion  pro-' 
ceeding  from  the  Principle  of  Gravitation^ 
is  in  Brute-matter^  or  what  the  Tendency 
of  the  Planets  is,  towards  the  5r/»,  vr«.  a 
natural  Confequence,  of  an  implanted  Prin- 
ciple. This  is  fo  clear  and  fo  certain,  in 
true  Phylofophy^  that  it  is  matter  of  Afto- 
nifliment  to  me,  how  it  came  once  to  be 
doubted,  much  lefs  difpiited.  Henry  Moors 
Argument  on  this  Head,  is  as  cogent  and 
ju(t,  as  any  Demonftration  in  Euclid  or  Ap- 
pollonius.  "  As  the  OhjeB  of  the  IntelleS 
(fays  he)  is  that  which  is  fimply  true^ 
and  is  affented  to  as  fuch^  and  not  as  true 
to  this  particular  IntelleB  which  contem- 
^^  plates  ity   fo  there  is    an   Ohje&   that  is 
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Jimply  Good  Jtnd  Lovely^  and  to  be  ho^ 
ved  as  fuch^  without  regard  to  the  Fartj 
*'  that  thus'lbves  it.  And  in  another  place, 
he  ufes  the  familiar  Illuftration  of  Ginger- 
Bread  and  Mathematichy  wherein  he  grants 
the  former,  may  be  a  Spur  to  the  latter, 
*till  Age  and  good  Senfe,  with  the  Know- 
ledge of  the  intrinlic  Beauty  and  Worth  of 
the  latter,  njakes  the  Student  in  Love  with 
the  Study  it  felfi  without  any  confideration 
of  the  Childiffj  Bait,  As  in  patural  Lo«;e,, 
Perfons  beicome  often  enamoured  of  outward 
Beauty^  without  any  particular  Knowliddgb 
of  it's  Pofleflbr,  or  it's  attainablenefs  by 
them  J  fo  without  all  peradventure,  infinite 
VerfeBipn  for  it*s  own  intrinlic  Fulcbritudef,  . 
mull  be  the  proper  Objeft.  of  Divine  Cha^ 
rityj  without  any  particular  regard  to.  the 
Party  loving  it.  Not  that  Interefiy  or  a 
View  to  Rewards  and  VuniJhm^ntSy  is  not 
often  the  only  Motive  of  Divine  Lovei 
And  always  is  a  very  proper  and  laudable 
one,  when  infinite  VerfeSion  is  the  Objed- 
And  in  reality,  it  is  iis  high,  as  moft  of 
the  lapfisd  Race  of  Adam^  in  their  dege- 
nerate State  can  rife  to.  But  as  things  are 
in  their  original  Natures ^  were  in  their  In- 
tegraly  and  muft  be  in  their  reintegrated 
State,  hifinite  Beauty^  or  Perfeftion,  with- 
out any  regard  to  Self-intereft^  or  any  view 
to  Rewards   or   FuniJbmentSj    is,    was,    and 

mufl:' 
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xnuft   be.,     the  proper  ana  fole  Qbjeft   of 
pure  and  perfeft  Divine  Lovej  or  Charitj. 

Garoilary  II; 

Hence  the  Service^  Worjhip^  and  Homaie^ 
we  owe  to  the  JUprcme  ^eing^  is  founded 
iutirefy  upon  his  own  original  Excellencies^. 
and  Perfeftions,    and  not  on  his  Rewards 
and  IPuniJhments  :^    there   neither  ever   was^ 
nor  evei:  cou*d  be,  any  room  for  ContraSs^ 
or  VaBions^    between  the  fuprcfhe  Bring*,' 
and  his  intelligent  Creatures,  in  the  origi- 
nal Conftitution  of  Things.    He  made  all 
Things  by  the.  Word  of  his  ¥owety  and  for 
his  rleafure  they  are  and  were  created.     In- 
finite Verfe^ion  is    to   be    L^vV,    Jdmi/d^ 
Jdor^dy  and  Serv*d^  for  being  infinitely  pef- 
feft  Antecedently^    and   without  any ;  regard 
to  Creatures : .  And  when  Creatures  are  brought 
into  Exiftence,  this  Primary  Reafon  of  Love^ 
and  Adoration^  fubfifts,  and  in  order  of  Na- 
ture and   Dignity,    is  prior  and   preferable 
to  all  other  Realons.     Creation  adds  nothing 
elfential  to  infinite  FerfeBion^  but  a  CircuTn- 
{lance  only,  •  which   too,    intirely  evanifhcs 
when  brought  into    Comparifori,    with  tlie 
original  Beauty  of  the  abfolute  Infinite.     All 
his  Creatures  that  aft  naturally,  ^correfpond, 
and  are  faithful,    to  the  greateft  exaftnefs, 
to  his  original  Impreffions^   and^  his  appoih- 
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ted  and    dcfign'd  Ends  on"  them:'   The  Ce^ 
leflial  Orh^  the  Suti^  fianeis^    Coniet./^  ^  ^ndl 
px^d  Stars^     thofc    huge '^unwcildy  Maffcs 
of  Matter,   revolve  itr  regular  ^eritkis  and 
conftant  Order,    by  their   imprefsM  Power 
of  Gravitation  and  primitive  Frame.      The 
Vegetable  Tribes  are  faithful  to  hi?  appoin- 
ted Seafons.   'The  Bi;itf^  irfiifwif/r, -lacredly 
obey  their  inbred  tn]tinBs.    Only  his  com- 
pounded intelligent  Creatures,  if  they  at  all 
obey,   do  it  for   their  own,    not .  hi's  fake^ 
that  is,  they  .themfelVes  care  theit  Wn  «/- 
timate  End^    contrary  to  what   was  Demon-- 
ftrated^    Corollary  4.  Vtop.  17.     It  is  true 
in  the  Nature  of  Things,  it's  abfolutely  im- 
poffibl^    to   feparate  jhe   Duty  and  Felicity 
of  intelligent  Creatures,  their  Happihefs  con- 
fitting,  in  thieir  being'  in  the  Order  of  their 
Nature,   that  is,   of  GOD  ifs  Author^  and 
their  only   Duty   being  faithfully    to  obey 
this  Order.    Yet  thcfe  Two  may  be  corifi- 
dered  apart,  and  Mentally  abftrafted  thte  one 
from  the  other:   And  the  lafl  niuft  be  An^ 
terior  to,  and  in  the  Order  of  Things,  muft 
precede  the  former :    So  that  when  -Wfe  in- 
vert this  Order^    and  bring  in   our  Happi^ 
nejs^    as  the  fole  Motive^  or  the  preferable 
Motive  to  our  Duty^    we  become  guilty  of 
the  moft  grofs  and  blackejl  Idolatry :  For  he 
who  loves  and  worfliips  the  fupreme  ^tng% 
only  becaufe  his  own  Happinefs  is  thereby 

H  brought 
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brought  about,  makes  Hunfelf  aitd  his  o 
HappiRcfSj.  h'l^  uttim$Ce  EnJ^  and  fo  pta 
himielf-in;  the  9.ank  an4  Ordet^  that 
Jong&  to  GOp  only,  and  himfelf  becoi- 
hi«  0^0  -IdcL  He  only  can  be  faid  tru 
tQ\Love_  l5,0D,  witli  a  Loftf  undivided,  ai 
wgrihjy  of,  him,  who  having  loved  hhrty 
fot  as  Kev^rtJs  and  Punijbfnenis  will  cr.r^_ 
lujao^  goes  on  ftill  fuithcr  to  I^e  him^  IgoJ 
all  views,  (rf  thfiie  metcenar^  MotroeSy  i 
f©^3  fop;  no  Fuel  to  feed  the  celefiial  Flai, 
but  the  unexhaujiible  Fukhricudc^  aad  Fi 
te^iona  of  the  beloved  OhjeEl, 

-(.       ;  J  Vropojkion  XX. 

C^jriff,  or  the  pure  and  difiotereitcdt  J 
of  GOD  and  of  all  his  Imaees  in  a 
|)er  Subordination   is  the  enU  of  tba 
the   Accomflifiment  of  all  the   Graces^ 
the  confumuiate  Pcrfedion  of  Chrijlunity, 

J^emonftrat.     On    thejh   Two^    to  wit,   t 
lave  of  CjOD  and  oxa-  "Neighbour  bang  h 
the    Law  and  the  Brophets^  fays  the  AEX 
RABLE  AUTHOR  OF  CHRISTIANlT^ 
and  the  Apoflle  Ctys,   the  end  of  the  Z. 
ii   Charity,   if  the  fupreme  Being   is  the  i 
wmte  Ob]zGt  of  rhe  FeUcity   of  all  int< 
ligent  Creatures,    and  Charity  the  mean 
»ttliiii  this  end,  as  is  evident  from  the 
ceding  Propofcion^-  then  is  Cbarit/  the  a 
Uimuutp    BerfeBion    of  Chrifiaitiry.     X 
who 
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whole  of  Chrifiianity  is  nothing  but  Rules 
fot  attaining  this  uivt,  or  Mca(ures  where- 
by to  remove  the  Irapeditoems  that  hin- 
der this  VriMciple  o/Keunien  (the  fource  of 
Charity)  ftom  Operating,  or  means  to  deftroy 
the  contrary  ^ttraWons  which  difturb  the  na- 
tural Operation  of  this  Principle  of9.eumon-y 
which  wou'd  of  it  felf,  if  not  Sutied,  Op- 
pofed,  and  Counterafled,  necefTarily  be^ 
jhis  Divine  Charity^  whereby  the  Soul  wou'4 
ibftantly  be  united  wirh  it's  Center^  and 
''imate  End  the  fupreme  and  ahfohite  In- 
q.  e.  d. 


SchoHuM, 

To  l)jj?  E)a<ftrine  of  fure  Lovf^  .there, 
are  madr^  but  Two  Objcdmns  which  have 
any  Weight  of  Force  in  them.  The  Firft 
is,  that  the  Mctives  for  Love  and  Obedi- 
enca^  urged  by  Mofes  and  the  ?repheU^' 
CHRIST  and  his  Apojiies^  are  founded  oii 
^czvards  end  Fttmftjnients^  and  that  there- 
fore without  Blajpbam^,  we  are  not  to  of- 
fer at,  or  pretend  to,  more  high  and  fub- 
luue  Motives  or  Principles,  thiin  the  Friend 
ofCOD,  and  the  SON  OF  GOD,  (the  Stan^ 
dard  in  their  feveral  Difpenfations,  of  Pu- 
rity and  Pcrfeflion)  thought  fit  to  prefsot, 
pro^fe.'.  The  plain  and  genuine  Anfwer  to 
this  Objsdion  is,  that  the  Author  of  eur 
■  '  hves  all-ihis  Creatures  better^ 
H'a  than 


than  they  caw  love  themf elves'^  ufes  ail  M0^ 
lives  that  ^XQ  Honeft^   Laudable^   and  Jufl^ 
to  gain  them^  he  kbbws  pcrfcftly  the  frame 
vtnA  original  Cofnplexion  of' all  his  Creatures, 
and  that   in   their  lapfed  State  they  rouft 
afeehd'to  Perfeftion  by  Steps  and  Degrees^ 
and  confequently  that  (orae  aretb'be  wrought 
upon  by  one  Motive^  others  by  another,  and 
that  generally   the  firft  Steps  aire  mounted 
by    the    force  of  the  Terrors  of  the  Lor^d^ 
before  the  Love   of  GOD  is  Jf)ed  in   tlmr 
Heartsn     There  are  Babes  in  CHRIST,   as 
well  as  grown  and  ferfeB  Men^^  and   their 
Food  (or  JViotives  to  Charity)  muft  be  as  their 
Years  and  Strength  are  :  But  our  SAVIOUR 
tells  vs^'  we  t/iuji  love  the  LORD  our  GOD 
with  all  our  Hearty  with  aU  our  Souly  with  all 
our  Strength^  and  with  all  our  Mind^  and  if  fo, 
we  (hall  have  very  little  Love  left  behind^  for 
our  felves.     And  hh  beloved  Difciple  tells  us, 
that  perfeB  Love  crijfetb  out  Fear^  and  con- 
fequently   Hope,   that  is.   Rewards  and  Pu- 
nifhments :    Which   are   true,   good,   and  fa- 
lutary  Motive?,  tho'  not  the  beft.     The  fe- 
cond   Objcdion  is  from  the  impoflibility  of 
Loving  or   begetting    Love   without    a    Re- 
gard  to  .  Rewards   or  FuJiiJbfncnts.     But  this 
Objeftibn,  arii'es  from  Ignorance  of  the  true 
Nature  of  this  Affection  of  the  SouL     Lovi 
is  the  Coii'iplexion  of  the  Will  or   Deftres^ 
dS^'Was  ihowii  ^ ?ioi>.   T5.  it  belongs  to  the 
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^_  .   lightin*d  Facmky-  of  the  Mind,  the  Will, 
md  not  to  theeilligfuen'd  Facu'lty,  .is  the  Un- 
deijisndmg  is,-  and  fo  naturally,  and  of  it  fcif 
ha^'HO  realrcfpeft  to   Rewards    or   Pumjh- 
fUeMs^  '  whicK  lare  Motives  otfer*d  by  th~- 
Underftandibg',    we  Love  beaufe  we 
■Uyacy  without  Raafaning^  orbecaafe  the  O!  ^ 
of'our  Lov»  18  amtable,    and   not  becaufe' 
awiii  hurt  or  Ileal  m9.     Leve  re  Blind,  and  be^ 
Jongs  intirely  rathe  IVill,  and  riot  to  the  /wtf'j 
ielle8.  But  paffing  this,  as  perhaps  too^W^ftfj^ 
'ffyfical,  lanfwer,.  Si'i'Ortd/^jasw'emay  for  oaM 
■fingle  /n/?^w,.  Q«d  for  one.fmgle  A&,    abB>^ 
iftraft  from  a^iReward,  forget  it,  or  countcrf^ 
aft^'if,    (which   no   Body   who  knows  thi^  * 
jrefcindent  Faculties  of  the  Soul,  and  that 
'£iwe-and  Rttwards  are  efTentially  united  itt 
^hfeir  own  Natures,  -can  deity)  lo  we  may  ^ 
thus  \AbftraB  ^%^m\   and    a^in,.  and  fo  m* 
■Sn^niturn  ' TinA  thus  beget  a  Habit  for  what' 
■(BZf  onc^  berdonei  may  for  any  impofTibi- ^ 
lity  in  the  Nature  of  the  thing,   be  done  ' 
.ffff  f-~r-  y^'^  ir  '^'-•■•cnjlration.     But  I  pro-  ^ 
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;m  ail  intelligent;  Beings,    there  niufl  be  ' 
^trUtihies  fitted  for  all  the  Icverai  Ranks  ofS 
Gbjeds,  in  the   Univevfttas  terum-^    that  i^  ' 
;ifaere  are   evidently  Ihree    Ranks   of 
'Jf/  H  5  Objefts, 


Objeds,  in    the    UniverfUas  tVritiH'^   to 
Uie  maitrial  Sjjievi  of  Thin%9i  the  fpkiti 
W&rld  of  cre^rcd  Spirits,    and  (he  fupfm 
and  ahfolute  Snjimte.    intelligent  Beings  \ 
ncccflirily  be  fitted,  with  FacttUiej  fuitcd  i 
thcfc  Three  generical  Ranks  oJObjefla. _ 

Beittonfirai.     This  is  evident  -from  tbc  £ 
vcrdl  diflerent  MediumSt  which  all  infer  tb 
fami  ConclQljaa.-  i.JnteUigent  :Being»  . 
Iirta^es   of  the;  fitpreme  It^nite,  '■  who  t^ 
pertedly  compiebends  and  knows  bimf^a 
■U  his  Creatures,    that  is,  -all  ihttfe 
generkal   OhjeSs,    in    the  Uiavfftfitoj  _ 

He   has  diffeicnt  SenCiuons  and  PcrosptiortB 
(iB  fet  23  DiverfKy  can  bcconfiftent  with 
his  iofinite   Simpiici^)    arifing    in   bi'mk"' 
froai  all  thefe  .  rThrec  ditFarcDt  ObjciSs^  i 
confequently    /Fabuhtcfi    fined    for    thai 
Xherefoire  inteHigeDt  Creatuees,   his  /fmi^ 
the  Reprefentadont  of  aU  Jiis  commuttid 
ble  PcrfeftioDS,  muft  of  nectffity,  have  AaM 
lo^ms  faculties,   fitted  for  all  thtfe  Xh«F 
different  Objeds.      2.   There  arc  V^eUvioi 
incumbent  upon  all  intelligent   Beings, 
wards  each  other,  and  towards  the  p^re\ 
Infinite.   '  Such  as   Love^     aBd  Bentvolevi^ 
therefore  intelligent  Beings  muft  be  endowv 
with  Faculties  fitted  for  receiving   the  ' 
preliions,  and  10  perceive  the  effefts  oft 
Kelations^  elfe  they  wou'd-bein  vain:  j 
thefe  are  Two  of  the  diftcrcnt  Siarikr.r, 
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^■b)eAs  ^  and  no  body  queflions  intelligent 
^^Kogs,  bcin^  fitted  with  Faculties  hr  the 
^Hfekiivd  ■  to  wit,  the  matf-riai  Syjietn  of  Tbkigs. 
^HC  iAs  to  lh«  Jbiritual  World^  including  the 
fitpretne  and  ahpilute  Itsjinice,  ss  it^a  Mead. 
The  Principle  if  Rauman^  whofe  necciEcy 
ill  intelligent  Bdngs,  I  have  now  Demon-' 
ftrated,  makes  it  aUblutely  neccflacy,  they 
IhonM  be  provided  with  Faculiiet  tit  for  Com^ 
fmtnkatifin  and  i/mbn  with  the  fupreme  In- 
jhtite'^  'clfe,  they  were  not  fufceptible  of  that 
Happinefe  which  wa«  (he  fole  End  of  their 
Being.  4.  That  whi^h-  is  the  JpodeiBick 
DefnonJlratioTi^  of  thfe  Truth  of  this  Propo^ 
fi^orty  and  at  the  fame  time  proves  the 
Divcrfity  of  thefe  feverat  Facdlties,  to  be 
as  real  ai  that  of  the  Objcfts  is,  is  the 
manner  alter  which  compounded  int^lliged^ 
Beings,  are  provided  with  Fatultiet  for  the 
tpater'ml  Syflem  of  Things.  ^laterial  Things 
are  prefeoted  to  them  only  throi^h  ihch" 
Setrfes  j  they  have  a  real  and  mateiial  in- 
"fiux  on  thefe  1  elfe  ihey  are  not  really  per- 
ceiv'd  \  and  all  real  Knowledge  of  material 
Things,  is  «)nvey'd  iqto  the  Underftandmg, 
throu^  thefe  Senfes.  Wherefore  it  is  evi- 
dent, cOtppounded  intdligent  Beings,  arc 
endowed  with  a  Faculty  of  perceiving  or 
receiving  material  Ihings,  ihro*  their  SeafcF, 
which  is  called  perception.  Next  they  have 
^Kliky  of  painting  ihcfc  Perceptions  or 
B-^<'  H  4  their 
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'  ^hdciJmagcs  when  thcObjeds  are  ^^fent^ 
aand  ithifr :;is  called  iloiaginatiofi^  \A^^  Jfifilfy 
a  Fa<^Ity  t*i>f  iCimHning  and  CQpi paring  the 
real  vPeroiptions. :  of,  tl«fe  malarial,  ^Things 
br  .dieii::/msf^^i,..atod  tfais  .Facu}tyf«  is- calJed 
^'Ktafott.i  And  alV  tfecfe  >3T?rtf^- 4Sw^  Opc- 
*rationsr'  belong  to  Jthe^,  ivsfi^w^v^w/^  in 
order  (to  *ffit  it  fdt  Ckj^municatipnfiwk^  the 
material  .World./.  ..Ntefev  by  t^^^^  of 

Things;;-:tuch^  liljc^'  aod  /w?^  r.Eaci^tiea^ 
mud :}  of •  • ;  neccflity  v  be}9ng  •  to ;  ?  t|ifi ;  jpitiuu^ 
part  of  compounded  iptellj^s^t/Being^^r  tp 
fit  them  for  a  coHimutiicatifkQ;i|ritUth&^«^^ 
repMjnihg;  R^?i^Ji*f  -Qbjefls  j.cit?n;iif,  ci 

fpiritual  -Perceptiori  latid  Jpiritual  Senfes\  Jma-- 
gination  and  Undif^ani^ng^  Jqt'^^^q  J^iff^i^ 
World  ofiintelli^tr.Bpiftgs,:aR$l  J>ivpki'rSen- 
fes^  teTMpfton,  li^agipa^n\  zxi^^^^n^^ 
ding^  iov  com oxuojftitirtfc. -With;  th^Jpu^eme 
Infinite,  u  For  ithistarf;!f»j^^^  will  •  jjel^getualiy 
hold  good  and  true,  irom  tlie  Sifffplici/^  and 
U?utjf.oi  the  i)ivine,  l^ature^,  tQ.iy^k,<,ftich 
as  tli«  Faculties .  are*  Jby  •  which  -.ye  Jiqmmur 
nicate  with  tfee  makiii^}  World-^.ifuch-  >^Wr 
%zV/7/^.Hnd  with  ^j^rop^r  Ximuatipns, -are 
thofeby  which  w^  Ge^wf/w^V/^W;  ^yith,  the 
ZFipr/V  of  .Spirits,  [and  the  Jiipreme  Infinite. 
And  ;as .  we  fee  cejinpouiided  intelligent  Be- 
ings, have  bodily  -^iVfi/cv  wjiichfQleiy  be- 
long to  the.Wi^^m^/ Wprld,if(jjn  the  Ana^ 
logy.  JOf  ThiQg?;^.tjiey:iipufjJ.  have. rFaculties 

ju  i\  '  difierent 
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of  IteUsfott. 
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different  and  diftind  in  tfiemfelves  pecu- 
liarly fitted  and  appropriated  to  the  otiier 
Objeds  in  the  Univerfitas  rentm.  Whcre- 
'  If,  &c._   q-  e.  d. 


i 


Corollary    I. 


Hence»  we  may  ooDceive  the  Reafon  why 
in  Holy  Writ^    the   whole   Man  is  diftin- 
guifhed  into  Body^  Souly  and  Spirit -^   whence 
CQiiies  the  diftinftion,   of  the  natural,    and 
fpf^rittial  or  -inward  Mam  Between  the  Lav 
of , the,  Members^ ,  and  the  Law  of  the  M« 
■Theie.DiftiQiSions,    and    Divifions,    1 
arc-,ea(ily  conceive  from  the  foregoing  P« 
pojition.      For.  the  ,Bo4y  and  rational  SouF 
belong ,  to  this   material  Syfiem  of-  Thing^^ 
and,  are  fitted  with  Facuhles  for  Cortmum 
eating   with   it,    and  is   called    the  outwai 
Alan,  and  the  following  it's  pradical  Diftai 
in  Rebellion  againft»    and  in  Oppofition 
the  Dictates  of  ihe  Spirit^    the  imvardV 
the  eiTentiai  principle  of  Reunion^    the 
of.  the  }Mndf  which  is  fitted  only  for  Cw 
municating  with  the  fupreme  Infinite  t    I  f 
the  following  the  pra(^ical    Didaiea   of 
fill!:,    in    oppofition    to  the  Dilates  of  the 
Jatter,  is  called  in  the  Lnngiirige  of  the  T 
"  c  .following  the  Lam  of  the  Memhi 
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Carollaty  II. 

As  there  arc   Three  d^erent  PrfncipM 
Orders,    or  Vredicaments  of  Being  -,  to     ' 
GOD    the  Creator  cf  all  Thingj,    creatn 
SpiriU,    and  material  Boiiiei:    &>  there  ; 
JinalogicsUj  in  compounded  inlcUigeBt  Being! 
Three  different  and  diftinft  Principles,  adaptte 
and  appropriated,  for  Communicating  with,  ad*^ 
■enjoying  thefe  refpcdive  ObjeSs :   Whereof 
every  one  is  endowed   with  proper  Senfei^ 
Vowers^  and  faculties^  diffarent  and  difHn^ 
from  each  other.    That  is,   as  the  mateft  ~ 
Syjlem  of  Things,    is  the  proper  Objeft  i 
the  Seqfes,'  and  rational  Soul  ^    and  as  i" 
Principle  is  fitted  with  outward  Senfei,  1 
ception^  Imcgrtjation,  Uniietjianding^  and  /^ 
So  the  Principle,    whetcby  -they  are  fitttf 
to  Coqimunicate  with   the  created  fpiTitn' 
World,  IS  endowed  with  inward  Senfijy  Ft^ 
giaation,  Urtiier^anMng^^   and  Kill  5  and  tht 
Jnpreme  Spirit^  or  Third  Principle,  whereby 
they '  arc  fitted  to  Communicate    with   the  , 
fuprcrae  imcreated  Infinite,  is  endowed  vi)ft| 
irtmojl    ( fo   ro  fpenk )   SenJeSy    Jma^ntnin^ 
■t/n^rjiendingy   and  Will-^    and  afir^efe  U) 
their  primitive  and  orlgmal  Conftitutioii,    in 
Subordination,    Harmet^ ^    and   AgKcraent, 
without  Contrariety  or  Confufion   one 

anotU 
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[b«r.    This  GnrGllajy  is  as  certain  as  the 
J  of  Thii^  is. 


CcroUaiy  HI. 

icCt  Ve  may  ideduce  t]be  true  nnd  ge- 
Eioe  Nature,  and  Extent,   of  the  D^gcne- 
racjf,    Corrupden^  and  fall^   of  the  Humane 
Race  of  intcll^itCreataces;  which  confins, 
in  the  Confufion^    Difcord^  Rehliion,  and  Con- 
tramt^  oiF  thcfe  dtfTerent  and  diftind  Priu- 
ctples  one  wtth,   aud  sgiinfl  another  ^    in 
throwing  oi  th^  </»f  Suhordinatioft^  Subje-  , 
flwn,    and    proptr  Rank^    and  Order,    thit  ] 
(liras  originally  cAabliihcd  among  thefe  Fa-  1 
culties  .,   according  lo  the  Dignity  of  thefe 
ili&rent  QbjeAs  \  the  Ooder  of  Nature,  and  1 
the  Ansiogj  of  Things,    and  following  the  j 
praQical  iDiBates,   and  Conciufions  deduced  1 
from  thefe  rebellious   Faculties.      That   i^  1 
when  in  this  Anarchical  and  rebellious  Statf^  ^ 
of  humane  Nature.    The  Faculties  belong?^ 
^jyg  ito  the  jiiaterial  World,  prcfumes  to  Judgei 
^H^  and  determine  the  Nature  .of  the  Swhr  1 
^^Hb,  bcJoiigbg  to  the  fupreftte  Spirit  ^  takes  J 
^^fc  Governnient  and  Adminiftratioa  of  thcj 
whole  Man,    which    properly    belongs,   ill  1 
the  Order  of  Nature,  to   this   Third  Prioe-I 
c,  leads  the  other  Frhiciples,  as  S/^H/irl 
Captives,    and    forces  thera   to   compel 
'  .  the ,  '(fii£bic4  ^i^^ff   they    prcfcribe,  < 
uv  and 


tftn  |&t)itaiipSttatia>(ttciptea: 
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whoM 


"all*  <Iitfac«'iDS  thair  ufurp'*)  Superiority 
under  this  complyancc,  begetting  anil  jj 
cing  pliyfical  and  durable  EfFeds,  the   whoj 
Order  of  Nature; -and  the  material  Syjf^fm  i 
Things,    fo  far  as  thefe  phyfical  and  dtirabj 
Ei>d^  reach,  ^ibecoDies  Difiorted^    iimttefl 

•and^  Gorrupttd.  ,* 


-Mi'l'-he  rational Soal,-\%  inot'-tha):  Eacultv-^ 
leompQunded  Inretbgent  Beifags;  -which'  i 
the  Order  of. Nature,  -and  r&i&  v<«w/.s^^  i 
■TWn^,  is  ipjrtfopriated  for  cha  fpiritual  Worl 
(iocliidins  the  faprerae  Infinite  as  it's  Headj 
--:  -iicTkojilirat.-  Tho*.  this  be  a  neci:U"ary  Ci 
^llaiy  from  the  ptcceediog  Frope^cian,  yt 
lince  ir  is  of  great  confequence  to  true  Di 
vine  Knowledge,  to  have  it's  Truth  efta 
bliihed  beyond  all  poffibility  :of  Cavil. 
fhail  here  fuggeft  foine  other.  M^dmms, 
fer  thofe  already  fuggelled  in  another  Li; 
init,  from  whence  the  fame  ConcUifwn  maj 
be  ..deduced.  1  And  t.  this  is  evident  from 
the  ;N:Kure  of  this  Faculty^  :;aud  the  niani 
ner  of  it's.  Operating. .  Rea[omng  ii  the  coa 
paring,or  the  coulidtring  the  .Coneruitj  o 
hcoKgttmy  of  the  I'crccptions,  .fuggelted  by 
tlie-.Seotes,  oc>.oif-die  i^/if^M.  lodged.;in..thi 
Mptnory,  or  Paiated  on  the  Iraaglmtion^ 
.ta-oi)e  another  ■^^'m^ReafmASthc  racult* 
-  -I  whereby 


HBbreby  ihis  is  perfonn'd.  Now  the  S^n- 
^jK"  fend  in  only,  the  Influxes  of  material 
Things »  and  the  Imagination  and  Memory 
pidebt  only  their- Pidures  or  hnagei^  when 
JbcObjeds  themfelves  are  abfent  j  and  here 
is-  all  the  rational  Soul  can  do.  But  no-- 
thing  of  thefe  belong  to  the  fupreme  and 
mcrented  Infinite^  nor  the  fptritual  IferUL 
a.  It  is  acknowledged  by  all,  and  every 
one's  Experience  demonftrates  it  to  Hira, 
that  the  rational  Soul  is  fitted  for  Comnnt~ 
■nkatiitg  with  the  material  WarU.  Now  fines 
Body  and  Spirit  are  precife  and  proper  Op-: 
pofires,  it  wou'd  be  as  Dijfonant  and  Ijicon- 
gruousy  in  the  Artalogj  of  Things,  that  the 
fame  Faculty  (hou'd  be  the  Principle  of 
Communication  with  thefe  rwo  ObjeiSs,  fo 
•U^idely  diftant,  as  that  the  Eye  fhou'd  both 
Hear  and  See.  It  is  true  it  may  be  faid, 
that  the  rational  Soul  might  have  been,  ori- 
ginally endowed  with  iach:' E'lergy  and  Ca- 
pacity, as  to  be  fitted  for  Cotnmitnicating 
iiifirU  both  Worlds-^  but  this  is  nieerly  ^r^Ji^ , 
DiSufftf  and  perfetlly  contrary  to  the  Ana- 
logy  of  Things.  It  being  iinpollible,  to 
bring  an  Inlhnce  of  Nature,  where  things 
fo  widely  diftnnt,  and  preciiely  oppofite  are 
receiv'd  by  oiie  and  the  fume  faculty  ^  wc 
fee  in  the  Body,  or  loweli:  part  of  the  hu- 
mane Compofition  that  it  is  inltrufled,  with 
■£4ns  fitted  ioL^  t^^o^ibU  ways,  ma- 
''  '  "  teriril 


tcriai  Things   can  ail  upon  it.    And  tH 
arc  not  near  fo  vridciy  diftaht  and  dcB^n 
in   their  manner  of  Operating,    ag   Bo" 
and  Spirits  in  their  Natures  are.'    5.  Tfcd 
IS  a  Two-fold  Knowledge  of  material  TKn^' 
txie  Real,  when  the  thing  it  felf,  and  th 
h/ti  Aftion   sfnd  Impreffion  thereof,  on  o^ 
Sertfes  is  perceivU    The  other  JJeal^ 
the  Image  or  Idta  of  a  thing  sbfent  in 
felf,  is  reprefentcd  to,  and  coniidered'  on' t" 
Imagination.     For  Inflance,  the  Heat, 
and  cheerful  Ufkiencei^  of  the  Siwr,    fhinid 
on  us,  are  widely  differcPt,    frdm  the  vieT 
and  confideration  of  it's  Image^   or  Idea, 
dor  Fancy.    In  the  Analctg^  of  Thiogs,   anl 
according  to  the  conftant  Order  of  h'aturi 
filch  muft  oar  Knowledge  of  fpiritual  Objed 
be,  to  wit,   the  one  real,   when  the  Objeq 
make  a  real  ImpitefTton  upon  the  a^propritttm 
Faculty ;   the  other  Ideat^    when  we  franr 
a  Notion,  of  it's  abfent  Subttance  and  C 
Ijties.    Now  it  is  very  piain^    the  ratio 
Soul,    is    ni)t   fitted    for  this   firft  kind 
Knowledge  <;t  Perception,    nf  Jpiriiual ,Oa 
jefts-,    fince  a  great  many  Pbibfopbic^il  ivi 
Learned  Men,  who   have  exercifed   this  fa 
Cuity    in    it's    greaten:  Strength   and   ^7/* 
have  deny'd  the  Exiftence  of  fuch  Objo"* 
4.  Laftly,    That  moft  certain  and  felf  e 
dent  \Aetapbyfical   Axiom^    to  wit,',  that  ■ 
thing    can    if  in    tbt-  Uttditfianding^'' 


WS  firji  in  the  Senfcs-^  is  a  certain 
ygmof^ratiottf  that  the  rational  Ssul,  is  not 
the  Faculty  in  intelligent  Beings*  apprcprio' 
ied  to  the  fpiritual  World  ;  for  every  Body 
allows,  that  fpiri{ual  Beings,  <k  fucb^  can 
iScver  be  coDvey*d,  through  the  bodily  Scn- 
fes,  to  the  Underftandiog.  And  therefore 
we  muft  either  be  intirely  depriv'd  of  Far 
culties,  for  communicating  with  fpiritual  Be- 
rags,  (that  is  we  muft  be  depriv'd,  of  the 
©Illy  means  of  our  Jiipreme  Felicity,  and  for 
attaining  the  end,  for  which  alone  we  were 
created^  to  wit,  communicating  with  tho 
fupreme  and  ahfolute  infinite  Spirit.')  Or  elfe, 
we  muft  be  endow'd  with  Faculties  diiiinft 
from  the  rational  S$uly  for  that  purpofe. 
Upon  all  which  Accounts  it  is  evident  be- 
yond the  mofl  remote  pQJTibility  of  Doub^' 
that  the  rational  Soul  is  not  that  Faculty  | 
iQ  compounded  intelligent  Beings,  which  ij^  ,' 
the  Order  of  Nature,  and  the  Analogy  m" 
Things^  is  appropriated  fot  xht  fpiritual  ^Qxlii 
But  that  they  are  endow'd  with  a  raticrtM 
Souly  and  bodily  Senfe,  to  communicate  witq 
the  material  World,  and  with  a  Spirit  an4J[ 
Bivine  SenfeSy  to  communicate  with  the  _/aj  J 
prerne  Infinite,  So  that  the  mentioned  me* 
taphyfical  Axiom,  continues  juft  and  true,  ai 
it  Ihou'd  according  to  the  Analogy  of  Things} 
That  as  material  things,  are  f.\jiivcy'd  to  ibcE 

.[,0J     '  jpirituat 
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fpiritual  Things  (thofe  that  relate .  to  fu^ 
preme  Infinite)  are  c6nvey*d  through  the 
Divine  SenfeSy   to  the .  Spirit,    q.  c.  d. 

Corollary  \. 

Hence,  in  the  Analogy  of  Things^  as  the 
Light  of  the  Sun  (that  NobJe  and  Glori- 
ous Reprefentationy  Image^  and  Vicegerent  of 
the  fupreme  Infinite ^  in  the  material  World) 
is  the  MeJiuffiy  through  which  material 
Things  are  feen  and  perceiv'd  in  our  Syjtem^ 
fo ,  the  effential  Light  of  the  fupreme  Infi^ 
nite  hitnlelf,  is  the  fole  Medium^  hy  and 
through  which,  his  Nature  and  infinite  Per- 
fedions  are  to  be  underftood,  and  compre- 
hended. And  therefore  as  certainly,  as  the 
%tm  fends  forth  his  Light  on  the  whole 
material  World  without  Bounds  or  Limits, 
on  the  Jiijl  and  on  the  Unjufi-^  fo  certainly^ 
the  Sun  of  Baghteoufnefs^  the  Pattern  and 
Architype  of  our  material  St/n,  fends  forth 
his  enlightning  and  enlivening  Beams  on 
all  the  Syftem  of  created  intelligent  Beings, 
and  is,  that  Light  which  enlightens  every 
^'\an   that  com^th  into  the  World. 

Corollary  11. 

Hence  it  is  evident,   that  he  who  wou'd 

Ji:dge,  Determine,   and  Purfue  the  praftical 

Con* 


of  lEUUgtotu 
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Conclufions  of  thefe  Determinationi,  about 
the  Nature  and  Properties  of  Spiritual  and 
Divine  Things^  by  his  Reafon^  wou'd  iSt 
as  incongmoully,  and  contrary  to  the  Ana- 
hgy  of  Vature^  as  he  who  wou'd  taftc 
Colours  (as  luch)  and  look  into  Sounds. 
The  highdl  that  this  Fscuicjr  can  juflly  and 
ooDgruouOy  pretend  to  in  chefe  Matters , 
is  horn  the  knovn,  certain,  and  experienced 
Nature,  and  Properties  of  material  Things, 
(to  which  the  rational  FacuUy  is  in  fome 
meafure  adequate)  by  a  proper  Analogy :  And 
ftom  the  Vifible*r  being  low  Images  of  tht 
Imjifihht  and  Spirituals,  to  frame  Similar^, 
but  imperfefi:  Ukene£et^  and  Repre&ntatioD%  1 
of  thefe  fuperior  Objects  ^  their  Natures^  j 
and  Properties,  as  we  have  endeavoured  to 
do,  in  the  preceeding  fropojhions^  and  thii 
really,  and  in  fad  is  all  that  Keafon  can- 
do  in  thefe  fublime  Matters.  i 


m 
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Hence,  we  may  difcovtr  the  Erton  mi 
Impieties  of  Spirwfa,  and  Hobbei-,  and  the 
Miftakes  of  a  Utter  tbihfopher,  1  mean  (the 
otfacrwifc  Ingenious)  Mr.  Lock,  The  jirji 
of  thefe,  confidei^d  this  unwerfal  iyfem 
of  Things,  as  a  kind  of  a  Huge-brute-anittial, 
aOuated  by  a  fatal,  neceJiary,  uuintelljgeut^ 

■  figaing  Piiociple ;  without  either  Wif- 
I  dam 
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'^Bom  or  Choice.  'The  S^^^n^/,  «oiifidered 
^  humane  Nature  (not  as  it  realJy  is  in  it's 
prefent  ftatc  of  Prakation  and  Purification  a 
Mixture   of  moral    and    natural   Good   and 
^l^vil,  but)  in  it's  Diabolical  land  reprobrated 
;Eftttte :   Not  as  Groaning,  under  it's  prefent 
State*  of  Corruption j  ana  waiting  ^nd  pan- 
ring  jifer  the  gloribus  Uhertyof  tlpe  Sons  and 
'€bilahn  ofGod\^   but  as  it'WiH-bc  in  an 
»^bitiial  cbnfirm'd  Eftate^-^of- the  rAoatify 
^d  Rebellioh  of  it's  Faculties  one'  agaifill 
'aifdtHen    In  a  Word,  be  cohfidered  bUmane 
^'Pature  onIj%   as  it  is  in  the  wotftof  Mert^ 
'br-aS  'it  i&fuppofed  to  be  atlaft  in  a' State*.- of 
final  Impenitence^  and  hardenM  Iiil^icty  ^ '  aiid 
tKis  lie  took  as  his  Originai  to  copy  after, 
*mid  his  Motiel^   whereupon  he  was  to^ frame 
"his  humane  dteatinei   And  it  nxuft  be  al- 
'lowijav^he  has  'wroujjbt  it  up  to  the-  life. 
The  Third  confidcrcd  Mtf»,   and  »His  ^facul- 
ties^  not  indeed  in    their  already  reprobated 
and  HcUijb  E/late\  but  as  he  really  now  is, 
in  the  World,  a  compofition  of  moral  and  natu- 
'  r?l  Gbdd  And  teyit  J  And  this  State  Jie  has  ve- 
>y  fiiirly  and  juttly  rcgrefented  fo  ?fer-^  it  gods. 
-^IBut  then;  eitfter  haviiig  no  Notion^  onat  leifft 
•'ViO  Re^ardi'  to   his  hi^h^r  Faculties  (which 
^';.x\  tjattJral  attd  lapfed'^^Mnhi   ly  Buried  un- 
der the  Riibbifli  of  his' prefent  Corruptions 
itid  Sctifuality  0  nor  to  his  repen^ated^red" 
'  'intezrat^ii  and  reftaklijh^d  Ettktei'  *(tp  which 
""'''■' ^'  '       '         '■  h5 
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he   inuft '  be   rcftored  before  lie   can   rcadi 
:tht  End  of  his  Being^    No  not  fo  much 
as  to  confider  Man,  as  he  leally  is;  a  feSSn^ 
depraved^  vitiated  Creature,  (in  which  State 
his  lower^   his  rational,  l^^omi^s  are  impair 
red  J    his   higher   Faculties,    in   feme   niea- 
'ifiire  obliterated^  at  Icaft  Buried  and  Op{ft:€f- 
fed  by  the  load  of  prefent  Corruptioir.  and 
Senfu!^lity:  And  all  of  them  in  d  State  of 
^archj^   Rebellion,  and  Contrariety  one  it 
another.)-    i  fay,    from  .having  no  rq;and 
to  thofe  i^r/E'^r  different,  real^^?Xt%oihumanie 
,Vatuny  his.  Accounts  of  at 's  .Faculties,  :are 
haine  and  ImperfeB.  -    His  Principles  when 
apply'd  (by  himfelf  or  his .  Difciples)  to  Sab- 
jeds  (to  which    Faculties  are  appropriated, 
higher  than  thofe  he  eH€itT  out  of  thfi  lAeer 
'lapfed  State  of  humane  Nature)    of  a- mort 
elevated  Order   (fuch  as  Chrijiianitjf  and  it's 
Holjf  M)fleties^   Faith^  Grof^^  Divine  Reve^ 
'lation^  \  and   Infpiratio7u   and  the  Means  ctf 
Mao's.  Recovery)    debafc  thefe    into   meer 
Heathern^ Morjils^  oxHumane  Fhilofopby^  and 
.  fink  the  QeQanomy  of  -  the  whole  Wifdom  •  cf 
'thff*.  QodkteAd^  even  below  the  poor  Contrir 
4tfftnce»*  anxl  ibarren  Speculations  of  many  of 
.the  Gentile  Sapbijis.    But   thofe  who  fully 
mider/land  the.  Vrinciplei^   and  are  coflvio*. 
ictJ^  of  the  Truth  of  the  Vropqfithnsj   I  havfe 
fMid ..  douui,   will  eafily>  perceive  the  ground 
ioi  tke  .£rraBS  .and'MiHake^  of  thefe  Tiu^ 
II  *f?v  I  2  Setts 
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S*tti  of  ?hihf9pheTt '.   Aod  be  ^le  to  ; 
fwcr  their  Ar^umentt   without   my 
obl^d  to  detail  ttaem. 

Ffopofision  XXnr. 

In    the  Analogy   ef  Tbingt,    and  Order 
of  Nature,  as  the  material  WcrUy  is  to  Uni-^ 
varfal  Spfee^  it*s  h  gbcd  Limit  and  Boui»i 
dary,  fo  is  the  Spiritual  World  to  they^rM 
smd  abfoUite  Inpmtgy  the  higheft  Limit  ai 
Boundary  of  aJl  Things. 

Damottjlrat,  This  is  evident  from  Lemma 
with  Prvd.  9,  and  17.  There  is  a  Bea 
tifiil  Analogj^  and  Uniformity  running  thr 
the  whole  &y(im  of  Creatures.  The  Vijih 
and  the  Created^  ^e  Images  of  the  hvij 
^  and  of  the  Inereated.  The  Sjtflem  1 
intelligent  Beings  are  more  exalted,  niore  ni 
ble,  and  more  immediate  Images  of  the  yij 
freme  Infinite.  The  Analogy  of  Things  not 
quite  throi^h  the  whole  Syflem  of  Crea 
tures,  up  to  their  original  Pattern  and  / 
cbitjrjje  in  the  Divine  Nature,  in  a  com 
DUed  Subordination  and  Scale  ^  accordms 
their  refpedive  Natures.  The 
Worfd'Js  an  Image  of  the  Jpirjtual  WorJ 
at  the  fpiritual  World  is  of  the  jis^ei 
Infinite.  As  infiitite  Space  is  the  Locus  a: 
Boundary  of  the  maierial  World,  fo  is  the 
fupreme  Infimze^  the  Analogical  Locus  (in 
whom 
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m  the^  all  Live,  Move,  and  have  zhtir 
ing^  and  the  Omega  of  all  Things,  S^ 
ritttal  and  Material,  And  as  Space  is  Simj- 
£»•  to  a  fpmtual  Subftance,  ib  is  that  to 
the  Divine  Subjiante^  therefore,  <^r.   ^  e.  ^ 

GtroBary  I. 

Hence  material  and  Jpiritual  Subftance^ 
are  both  of  them  extended-^  lor  fince  the 
■material  World,  is  to  umverfal  Space,  as 
the  fpmtual  World,  is  to  the  fupreme  In- 
ji^tt'^  and  Hnce  both  Matter  and  Space  aro 
extended,  fo  alfb  mud  fpirltual  Subftancei 
be:  And  the  Divine  Ubiquity,  and  Oimd- 
prefence,  not  Virtuallj  only,  but  Subfian- 
tially  and  Effentiall/  ^  makes  ir  not  unlikeljr 
that  there  may  be,  m  the  Divine  Subjiance^ 
a  refemblance  of  Extenjhn  (fo  far  as  a  rc- 
femblance  and  Gmilitude  of  Subftanccs  can 
reach,  bctweoi  a  relative  Infimte,  fuch  at 
umverfal  Space  is,  and  the  fupreme  Infinite  J 
but  infinitdy  more  pure  and  perfed,  than 
that  of  created  Space  is,   or  can  be. 

CereUarf  If, 

[enceM^rr^  and  Spirit  arc  Oppo5t8  in  cve- 

tyoiher  Quality,  except  in  that  oi  Extenfion-^ 
for  fiiicc  bv  Converfton  of  Ratio's,  the  »w- 
'  Wttfid,  is  10  the  Jpiritual  World,  as 
^»  I  3  infinite 
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infinite .  Space  is  .to  the  jiipreme  Infinke\  ;gsA 
.and  (ince  'thefe  two  ialt^  to  Wit,.,  univa^ 
jfai'^pacey  and  the  fnpreine  Infinity^  are -opr 
ppitts  ia  every  other  Quality^  but.  in  % 
|j^((ftn3.1jl;u>cc  of  SuWla*)c^s,  and  that:  toe,,  z% 
an  nhfoliitely  Infinite  Diftnnce,  as  is  evident 
at  tirlt  view  ^  tlijurefore  the  other  Two  muft 
be  opix)fite,  in  every  other  Quality  but  Ex* 
t^nl[io$/:  ior  iJtkC\  extended  Ahf^r  il^t-Mvi- 
flWe.  bfi  being:  Extended'^  y«  ipati^.rh  m$ 
attur^Uy  ;to'  be  divided  -,  or/0«ie  palttof^tJl 
ieparated  from  f)ncther.  .  Sindey  itvis  the  u/gir 
i^erfal  .LoAie  of,  and  penetr^^^fS  aUrBp^feftf, 
i\ud  it  is  in  this  Senfe,  thl^t  tile  9p|K)fijripn' 
q£  .thef«;  two  Qualities  }n  hodx^^&firih 
is .  meant  .here.  •.  -.  '•    v.  r      \  ''. 
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fropofttion   l^Vify,'x  -  u'.i      V 

By  the  Analogy  of  Things ^  fand  a$:i^diDg 
to  the  Order  of  Naiurei  ^.  5/w^f-ift  an  e$ft 
tended^  fenetrabk^  f  i^ive^,  indiM^ibtejinUlr 
ligent  Subftancc.  •  /v^-.l   :;   ■  :  .  • 

Demonfirat.  ,  By  -DeflM.  Mafter^  js  tan  e9lr 
tended^  iinpenetrame^  pajjive^  unintelUgent^ 
divifiHe  Subftanfic:  Ahd  fince  by  the  pre- 
ceding Corollary^  Matter  and  Spirit  are  in 
every  other  QiiaUtyfoppdfite,^  cHditpt  «i||Hat 
of  Extenfion  ^  tjiercforeyin  p'lag?  of?i^H.  the 
qualities  in  the  Uefmtion  of  :  Matter:^,  i^v^t- 
ting, their  Oppofiisj?.:excepringfc4iij^V|hat  .of 

extended 
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^(ff44^^.  v^ubftance,  (for  Extenjuin  mud  im-, 
ply:  a  Sabjedi)  ;.and|;  thai  a  -SfmC  .will'. Je^'j 
CQuie,  .ac<!b(diag  to  thC;  fyipmiSv,"m.'ixr. 

^jWvSubteBQt. !  I  have  chofen  the  VVoti^' 
/«ir(%e»t,:,in  .ttl)s,;„,3niitX  ogpofitc  Pnjar. 

is  thjt.  pfi.(S«^,,  rat|ier,,thfll  ■.{hat  ,of,  rajt, 
'■      /blWIjfei/flS^i^ifWt^^iaie  S6iiir(;e..incl, 


Bi!inc;ijileiljjii  ai</iy(EM  W  "if(?^Ss  •  thel 
"tferf*  (>f:-«^he[(i;jp«ltJS5,gif,Jfjjri£^/.5ttb», 

%* 'i«,:i!i(»*>«}i  jSuW^a^Ja^  l?  an.  fnfijuilyj 
(UndenfArttfuWctafe^i},  fplrUtui]  Subftancet 
Ao4.oU!  t&e!  oJ^<ir  jlatid,',  a  ^ic;Va.;;  Sijta 
<J?n«W.-.js  •«ihtipfinitel)i,  r:j);ify;4  ,  or  reflft'J 
^atei^  .$Hbftan(x.  ,As  w^j^aja.  it  in  Ho- 
V^yyinti  itm  ,18:  S  ,1<5»?W)  G>r  matcn'rij; 

r^ci  :£t)j^^,ii:'b(V  fipcp,  Al^^ftfr  and  5^if^f, 
We..the  foftn^i;ion;_Qf:  tl^eyr  Qfjafities  com-.- 
9Kn  to  ^bji^b,  .tp;  yrit^-^p  sjeumieii  Siib^at^e.;' 
SinCQ -jlt  theifi  qthe?  Qii»liiies,arethe  one,' 
Kf{*ftkei^.jiff;Opp^ft  OL.J}fgmve.  qf  the 
Other,;  Singe  'W'Jiw.;  ""^s-CtSialiiyf  i^'B":^' 
(^vaed  S^r«;;\i6.,fubir^^ing._frmn  ,(i'y  ISn 
totifinn  aiiji..  llftifgy,,"  x^  theiffore'  ^!,lnfi- 
;:  I  4         '         '  '    -iSit?' 
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frao  )^t)tlofopf)ical  i^^itutplefii 

nite  Rarefaflion  of  a  Quality,  is  fubrradinj 
it  inttrcly  ^   and   there  being  no  mran 
to'cen  PcnetraBlUtf  and  Imj/eneirabilit^^ 
twcen  faffivity  and  ABrSay,    Dtvifibilic/  ; 
huHviJibltity^   Intelligence  and  Unmtlliget 
ibey   being   contntry  and  Oppofite ;   there--  - 
fore,  the  infinite  Rarefadion  of  the  ooeQiia- 
lity,    is   the  Pofition  of  it's  contrary^  for- 
tho*  the  finite  Su^fM^off  of  a  negative  Q^'- 
lity  (adraitcing  no  me^in)  pun  nothing,  yd 
the  infinite  SubtroBion  of  men  a  negative  Qp: 
lity  puts  the  Ajfirmetive  (thtis  —  oa  k  - 
e  =  +  o.  but  —  00  o>»  — ©  =-t-®)  tha 
fore  in  lAatter,  fahtraSin^  if^nitefy^   all 
pofaive  Qualities,    or  which  is  the  famq 
(by  the  preceding  Corollary')  in  Matter^  Smh. 
traSiit^   injinhely^    the  negativ*  Qualities  d 
Spirit^  and  then  a  material  Subflance  will 
become  a  ffiritual  Subflance  ^  but  fioce  ; 
infinite  Rarefadion,  of  a  contran  Qyatity^ 
is  the  {ame  with  an  infinite  SvhtraBhm  i 
that  contrary  Quality,   and  fincc  the  fan: 
manner  of  Reafoning  holds  good  in  an 
finite  Condenfation^   of  the  Qualities  in  t 
■rit.    Therefore  in  refped  of  their  Subjlan 
only  a  material  Subibnce,  &c.  q.  c.  d. 
Cafe  in  fhort,  as  I  conceive  it,  is  thus. 
jhiritual  SubHance,   when  infinitely  conden-d 
fed  and  inerajjateii,    loofes  it's  QiLilities  oft 
Pknetrabili^f  ABivity^  Indivifibility^  and  /»■ 
teBgenee,    Thefe   bcirg  lock'd  op,   and 
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it  vere  crampt^  in  this  Condenfation  of  their 
Subfiratum  (or  the  Subftance  in  which  they 
eflcntiaiiy  inher'd,)  thus  infimel^  Cvtnpreft'a,  ' 
The  AEtualify  (as  the  lAetapbifidani  fpcsk)  j 
of  thefe  fpiritual  Qualities  being  thus  (hut* 
up  and  imprifon'd,  tho*  their  fotent'talky  \3c4 
not  quite  deftroyed,  and  thus  a  crafs^  ex*^ 
tended,  impenetrahle^  paffhie,   divifible^  unia^y 
uBgeta  Subftance  is  Generated,    which  w6l 
call    yiatter,    but   when    this  Matter  thut* 
form'd  of  a  fpiritual  Subftance,  is  again  iui-J 
fimtely  refin'd,  and  exalted,  thefe  Powers^  antff 
Quahtiet  are  unloofed,  fet  at  freedom  again,  1 
and  exert  themfelves  as  formerly,  and  thnt^ 
become  what    they    were   or^inall^  niadck*^ 
But  we  rouft  take  care  not  to  imagine  that  J 
any  fiiute  SvhtUfation^  hivijion^  Rejinement^  J 
or  Exahatim  of  grofs  Bnitc'tnattery  can  ii 
any  the  leaft  degree,   by  any  finite  creata 
Powers  whatfoever,    bring  it  to  any  but  ; 
infinitely  diftant  Approach  to  this  f>aTe 
Spirituaiit^  -,    (ince  it  has  been  demonftrated 
in  the  firft  Chapter  ef  this  Pars,    that  nj 
Fiuite  how  great  foevcr,  can  be  any  finite 
Part»  of  any  relative  Infimte  how  fraall  ft 
ever:   No  Power,  iefs  than* his,   who  out  < 
the  vety  Stones  cou'd  raife  (by   Virtue  i 
their  original  Potemality')  Children  to  AftrO' 
ham,  can  out  of  material,  hrixi^  Jptritnal  Snl 
ftances,   or  on  the   contrarj'j  cciivert  thcl 


'.  Uifffe. 
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.  Since  in  afc^eodiog  ix(Hn  ifiateml  Sub^nK 
€f:s,  there  c^  be.nO  flich •> dmig|  lx^/ittib> 
Analogy  of  Things,  and  Q/dcr  -ot  Natur^ 
Hs  a  j//w]f;  or  Lsap^^  frpmrcjQOej^^xtref^  itin 
another,  without  polling  tlioitigh:  •th^.dfliltQer'^ 
inediate  Steps  ^^^  ^i^^^  in.-ifl^l^yiMi  Thra^,\ 
there  are  Subftances  of  alLdegrces  .of  l)«i-; 
fuj^  and  U^riyr,  .£if;'i^i?«r  toOPtiDpnle  Ibai-'K^n^ 
ftfr,  ^r/j^^r  ihai^i  /i^/>.  Air  ttwo  B^bcr^  ^hsr\^ 
than  I^ibt,^.  5o  in  tb^iJl^irW/..  W<i^^ 
there  n^uft^be^.^jbiVifj  of  .aUvdegmeesL^f  Af/f; 
rjttj^  th^iOneS^r;  and  {^aoJc, ;  moreu^puvosl 
and  refin'd ,  than .  |he  -  othf ij,  riij :  a;  siperpetnal 
Hcalc^  'till  they,  afcend  fo  \neSifi/the  ya^r^tpr 
\njinite^  as  Qreatures  can  aj^ploack  .thdir^^4t2 
|or^  ,or  iR/iif^j,  the  abfoltsfet^Unfitiilif.'pAfiii 
py  the  ipinie*./;i((i/^j^7  ^/  Tiiiir^44  ias  itb^liii 
ifiaurial  Worlc^  tbisre  f6veraliOr(lePirifil:B^ 
dies,  FMrth^lyW^^pr^,Air.^Etkikr,  ,^^^]^ 
Jiave  their  proper  Fkcer$,^,-£kmnt^  i  \^n&. 
Centers^  wherar  they  reft^  a»d:9vlietberi|J^jl 
tend,  and  out  of  \*hich  thfiy;  cannot:  be:d^4 
iiiu'd  but  by  Viaknce  ^  liQi.mrtht  fpirituali 
tVorld,  there  are  Centers^  Spbcr^y  and  £Am 
ffunts^  of  fevcral  Orders  of  SpiirifJi\%ht',(U^ 
more  pure,  and  fefTu'd-iban  thQ-'Other^  {j«4id 
mure  pure  (till  ()tne(ratit}:gi  ihs  kfs  .pum^ 
wher^   th-cy    rttt,   and  continue^  .tU.b^hidbr 

by 


fa«mNP«-MMi!IB^Mfi|MM«iM^«^W«M 


jjy., their  :Jpi^6k  Degree  ef  [Purity,  they 
bis  cQniB*4  Aot'  :of  ! which  Ihe^  i  caanot  j  li: 
4etain*d:'l««t .  hy  Krolgnec  5.'.  ail-jn,  aSubo^- 
4JQaui>n  €00  tOk^QctheTj  d^sigliug.  on  their 
fBit.iivlar «  degrees^  dlAPurity, .  jpenerj:fttiDg  mp 
fliotber  without ;.Coofiifioji>'ar  Gpntrari<(^ 
•flU  th6y;.afri^«as  ,ifcar  «s<^pcM^  tOtXm 
fi/lprc!iW'h!fi9^g»iiwh)tip0B4itittf$  the  whplf 
^tfw  of  Creatures«;gfji  -a  i,,  tv-il**?  :  U:t\^ 

.^iMnto  bf';i^fc«^v*f^v"thffjZ:i8(&j|j,^3^rfl|he 
%rdm0l  £a«iii^  ^'i]tteUig|siii;;jBtiilsr«  ii^ 

«nitci^  'JSihpf  j^odj'KoiririlJiiiJ;  htlQflgiag,  If 
ida6  ^tkaici^'an  ilillnv^iaehi^hjift'  ai^rppff^ 
^tsd-  ^ 4he^ j^nwl? WorWilrJgy  %lt^ J^-. 
^eAr:»tt}eJbcft>re^tdaibf«.lof  the^fj|g)p  ^m*ffh 
and'^&liui  .:D^ice,«ef  Purit^^:j  af^rj  epjib^ 
coTfoHiinQaieditio^  ^witb  ^fHkimi-s^t^Q^ 

tlnrffnfKQffpllR  {{QQ«t^t#tthe«^  PSKUK^x'IhV 

^rthe  ptso'i^  %tmfin^^^i  irt»{  Rore  i|>^r/* 
mi^,  l)enetcate  M»iSNtptu^>^c90tra)^y  sIP  ^l^e^K 

ril^  ofi  th«>mofet-:'pi:^^,-.ftY«fi^vtI^8;|iefs:  ^1% 

bnngU  ilMIM^<}r    C0Di^^^CQ/:«|f;  thjs  iS^^f 

tot  iegrfa  pf..Pi|rity>an4»,R?r/«ftiqn^,  i^Wias 
.ijjkjthfd'fAtft^M  W9rl4  tho/^ffs  |lurifies  and 
iiR<l£eS:\.-TerreArial;  Bp^ics, .  (hj^  nearer  t^ey 
»p»rQ(isbv .  OS  »%<'h»9usht:  tQt'yiim'-  And  at 
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^H  Ufl  convem  than  into  liis  Subftance.    So 

^H  the  fpirituai  World,  the  Sim*i  Pattern, 

^H  Archhype^    the  Sim   of  ^ighteoufneft ^ 

^H  dera    rnofe  %pints   the   fnore   puro  pcoi 

^V  ting  (and  as  it  were  Vetjiei  their  intii 

^^  Subfbinces)  wfaofe   EteneHtt   or  Re^un 

^ft  nearen  him.    By  which,  ihey  more  nearl 

^H  partake  of  his   Nature  who  penetrates  if 

^^  whole  ^fttm  of  Beings. 
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Hence,  fincc  the  fupreme  Sjmt^  in 
pounded  intelligent  Beings  is  more  pure  (a| 
being  the  higheft  Principle^  and  that  Br^a^ 
oflaffft  which  they  had  imtoediatdy  fro4_ 
the  Divine  Subftance)  than  the  rational  Sou^ 
the  frfi  penetrates  the  Utto',  and  the  /dfr-f 
ter  IS  but  the  Medium^  and  is  it  fclf  bu 
of  an  imermediate  Nature,  between  the  tw( 
Extremely  Bodj  and  ^iric,  coupling  thcnf 
together  by  it^  intermediate  Subflance.  And 
in  their  primitive  Order  and  IniUtution,  they 
woe  in  a  due  Subordinatiofi,  one  to  ano- 
ther. The  Bodj^  to  the  rational  Soul,  and 
6oeb  to  the  fupreme  Spirit :  And  in  this 
Subordination,  prefcrvecl  and  mainiain'd,  and 
diligently  cultivated,  according  to  their  re- 
fpeftive  Dignity  i  in  the  Wi//*/  obeying, 
and  approving  of  j  and  in  the  wboU  Om- 
pound'i  purfuing  the  praftical  Inferences  de- 
duced 


nWetu 
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ice^  the  fupremff  Sfirit,  may  be  Darlc» 
Dead,  and  alinoft  quite  Obliterated,  as  to 
it's  0nvere  Ads  (the  Principle  it  felf,  being 
eflential  to,  and  interwoven  with,  the  moft 
intiraate  Natures  of  all  intelligent  Beings,) 
when  the  rational  Soul  is  full  of  fJeas,  Fi- 
gures, and  Images  of  Things.  And  on  the 
odier  hand  the  fitprgme  Spirit  may  be  full 
of  Ligbty  Brigbttufjy  fitbftantial  KnoxvledgCy 
Joy  and  Peace,  When  the  rational  Soul, 
u  but  Weak,  Faint,  and  Languid,  and  al- 
ift  void  of  ali  l^ai  and  Images  ^  thefe 
being 


J 
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duoed  in  this  State,  did  the  or^nal  Re3i-  i 

tude  of  thefe  compounded  intelligent  Beings 
contift.  And  in  the  Contrariety,  Conrradi- 
dion,  and  Rebellion,  of  thefe  different  Pritt- 
tioUit  one  againfl  another,  in  the  WilVt 
obeying,  and  approving  of,  and  the  ^hola 
Cmpoufutf  purfuing,  the  pradical  Cbnclu- 
fion  s  deduced  under  this  State  of  Amircbjt^ 
does  the  fall^  Lapfe^  and  Degeneracy  of  this 
Sett  of  intelligent  Beings  confill.  And  for 
the  refloring,  reftifying  and  re-eftabliftiing  the 
primitive  Order  and  State,  of  thefe  three 
principles,  to  a  habitual  and  iafting  Sub- 
ordination, was  the  Incarnation  of  the  Di- 
vbu  lX)GOS,  and  whole  Oecmomj/  of  the 
Redemption  of  Man. 


^%6  0i)ao»|ii^tc^  fimcipieg 

being  not  bnlv  fepaifabte,"'biit «t  liflf'tyHte 

ads  of  the  rathrial  Sofrl;^  Ufa  'affifeft  -Ihi^'jib. 
j»r^>to^  Spirit,')  nrhin  the'L(DI@t)&  ('tlfet^^iM'^. 

«»/  an  J  effential  Wtftd '^'^ody^viHeltf^'h 
^^ttick  atid-fmerful^  and''J\fiftp^'^t^ai^'W<T4^ 
•edf^^d  Svnrdy  fait  pUfeti'  tb.  tde'e^di^ 
,'iaifundep  the  Seiil  UtOi  -Sj^rit.  -^  '  ij  -/.va 
>-,  <•    ••  ■■• .  ■■'*■  ;•:     ..Vx'S  .'..  \    .*';•  '3ih 

v..       SCHOLIUM    GEM^RJLB  ^  ^*• 
'■'    Thus  I  have  endeavoured* |4 »  eii«-f6ifie 


faint,    and  imperfedf  -  Images,  >t>f  tkfe  f  ^i^- 

«:(l  and  mdft  fublime  S]^ladon8^idf -'Iti^/lr- 

^h'n   atid  it's  'Pbihfotfh^;  ia'khe^  pfecVt^£ 

Propojitions  and  Corollafiei:    lftnd"'tl)fS^'f -lam 

very  far  from  thinking,    they  are  even  juft, 

and    compleat   Images,    aiid  fuch  as  might 

be  drawn   from  the  fame  Principles,    by  a 

'.Aioffc  ffc'ilfur  Hand.   Yet  I  am  fbllf  ootivin- 

'ded,    the  fropojitioni  and'  .Q>MlarUs  ifafdH- 

.-feives,   are  true  and  juft,   as'tb  their  Sub- 

'ftance-,    vrhatever   may"  be-  in  my  ^wiy'^f 

explaining   or  detnonfti^ting  jthcrhi  ^ '^fon^r 

at  lea(t,  as  Reafon  can  find  out  the  Tfiab 

in  fuch  fublintf  Mji^flenei,}'  I"  6ih  lalfci  w^ll 

Satisfied,    that  Reafon  can  wHh  'anjr?  pM^i- 

ety  or  juflhefs,    apply  it  feif  to  Objeds  to 

which  it  is  not  adequitte  and  appropriated, 

after  no  other  manner,  "Butt ^^by   fuppofing 

thofe  Objeds-j  to  wbicli'itHjB  it^f^ritfr^, 'jTmi- 


<'      >f^of  iaeUjsitom  ^ 


izy 


ges.  or  R^rcfetitationSy  of  thofe  other  Ob- 

ijcdSy   to  Which  it  is  not  adequate.    There 

J)eiDg  no.  other   poflible  way /for  Re af on  to 

£nd  a   Medium  of  it's  Knowledge,  of  Ob^ 

. je^s  that  are  conveyed  to  the  rational  Un- 

ijerftanding,   by.  none  of  the  bodily  Senfe^. 

-(as  the  proper  Objeds  of  it's  Faculties  are/) 

And  there  being  an  abfolute  necedity,    frotti 

,the  JihipUi^tjii  and  uniformity  of  the  Diving 

Ifature,    and  of.  his    manner .  of  Operating^ 

that  .all  hif  Works  (houM  be  Refeinblance^ 

and  Imagery  one  of  another,    (more  or  le& 

*perfed,  according  to  their  rcfpcdivfs  Naturesv) 

and  ^alfo  of  hiinfelf^    their  original  Fatter i^ 

ignd  d^chitype^     This  maiiner  of  Reafoning, 

and  this  MUjJiftm  of  rational.Knaw ledge,. duly 

inftituted,   qiuft  be  ju(t  and.  true,    as  far  ^ 

it  reaches.     And   thus  {m  Reafon  can   go, 

and   not  one  ilep  further,    in    the  Knpw^ 

kdge  of  fu^rior.  Qbjeds.;:.it  can.  frame  anil 

form  Images  of  thefe.  fupePiipr  Obje&s,  froip 

;1vhut   it  iinds  and  certainly   knows  of  the 

material  Woild^   to    which  it  is   in   fooje 

.Ipeafure'  ^qu^ic.  .^bnages^  I.,  fay,   iiojt(Jf<- 

tAphoriaal  Qnly,  .  but  Real  and:  l^bj/iud^   ^s 

a  StatAle  rreprefents  a    M^n,;   a  Pidure  in 

»Miniatur^j::  one  from    the  Life,   as  a  See^i 

(which  is  really,  the  pUnt  it.  .felf.iu  liril^) 

dgesa  grown  pUnt,  pr  ajj  Ejubfyo^  the  a.dult 

i^nimal :    This  :is  the  DouoJaiiy   ot  .Ke-aJ'iffi 

^ip.thfifp  fHpcJfiqr  jQ^€^^;  ,.^f}  ic..  js  vgiy 

_■;<,  ••*  "  cbfcr- 
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obfervnbici  that  there  are  various  Images  i 
Nature,  atld  in  the  intalleSHal  Species  * 
Things  (framM  upon  what  the  Senfes  hai4 
already  convcyM  into  the  rationdl  VnA 
ftanding)  of  all  the  moft  unconceivabfo 
the  molt  abflrufe^  and  fublime  Myjimet  i 
Religion  and  it*s  Philofophy  ^  each  fup< 
to  another.  Can  there  be  a  more  perfe^ 
noble,  or  lively  Image  in  this  lower  Worte 
of  the  Divine  l^aiurg,  l^i^t^  Benignii' 
Creatnepy  and  Power  requued*  (ban  ttt 
of  the  Sun,  in  refpcft  of  our  Planetary  ' 
Pim,  His  Beams  ftiinc,  and  are  tnnfmii 
led  through  all  the  Planetary  and  Cometa^ 
Regions,  even  into  the  Syflemt  of  the  jix\ 
Start.  He  attract  all  the  Plancsi  and  C 
mets  in  our  Syfiem,  and  is  the  Source  < 
all  their  regul  ir,  uniform,  and  conflant  Mo 
tions  and  InHucnces.  He  warms,  cheers,  en 
livens,  and  fertilifes  all  the  Blementty  Vk 
gnafflety  and  Animals^  and  is  indeed  i 
material  Deitj  of  this  inferior  World.  I 
there  nor  a  plain  and  obvious  Image  of  tb 
EVER.BLESSED-TRINITY  IN  UNITY 
in  every  Order  of  Creatures?  In  the  thn 
Dimenfions  of  Bodies?  In  Nature's  nevel 
rifing  above  the  Ihird  Dimenfiun  in  hei 
regular  Operations  as  was  ftiown  in  Scb^ 
hum  Prop.  la?  In  the  Three  infinite  Po- 
wers of  univerfal  Space}  In  the  Three  ge- 
nericai  DiviGons  of  ObjeSs  >  Matter,  created 
Spirit^ 
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spirit,    and  the  Supreme  Infinite  in    tho^hree 
Diftindions  and  Univerfal  Principles  that  com- 
prehend the  whole  of  material Incelligem  Brings? 
,  The  Faculty,  ObieSi,  and  the  Congruitj  or  Inconr 
gruitj  between  thefe  ?  The  Profk?^e  znd  Ignorant: 
may  make  a  Teft  of  this  Ternary  Chain^  and  a(^ 
cribo  it  to  Chance  ot;  Fortune.    But  the  Analogy 
cf.  things  r  and  the  regular  Uniformity  in  Nat  ure> 
make  it  evident  to  a  Demonfiration ;  that  it  tavSk 
Iiare  had  its  Rii^  in  its  Original  Pattern  and 
Architype,  the  Divine  feature.    Even  the  Eternal 
Generation  of  the  Second  Principle  in  the  Godhead, 
of  the  Fir  ft,  and  the  Eternal  Proceffion  of  the  fhird^ 
Principle  from  ihtFirfl  zndSefonajiomcs  evidence 
ly  out  of  this  AnalogicalTerffary,  when  elevated  to 
its  Origin  in  the  Divine  Nature ;  as  was  fliewn  in 
Scholium  X.  Prop.  1 7.    And  the  impolTibility  of 
iocreafing  or  multiplying  the  Divine  and  Supreme 
infinitude^  even  by  itfelf)  fo  far  as  that,  it  is 
uncapable  of    Increafe,    or  .  Diminution ;   as 
was^ihewn  in  Corollary  x.  ;  Prop.  iz.    pidutes 
forth/  the  C^i^/fy  of  the  Divine  Naxure,  in  thefe 
three  ^elatjons  of  the  rrhole  to  the  vphole.    How 
noble  a  Reprefentation  in  Created  things,  is  the 
Univerfal  Space  ,Q.f  the  Divine  Ubiquity,  Infini- 
tude, and  Spiritual  Nature  }  how  lively  a  Pidurc 
inthe/;^/^i?^^/#/i/5'/)^rw  of  things,  oi  Creation,  or 
of  Gods  prbducirig  the  things  that  be,  out  of  the 
things  that  were  not,  is  that  Propofition  Demon- 

ftratcd  Corollary  z.  Prop,  z.— — r— ; — r"V~7f 

^p  =  oo  ^^==^1. or  0^^0  4-04- Q+Oc^tf.>^ 

K  p* 


^  =  <*  c*o=C^    Tlieprodutaionof  a/'/tfjii 
from  its  Miniature  in  the  Seed  ;  and  of  an  Aai^ 
md  from  an  AnirmtUule,  is  an  aflonifliing  Re, 
prefentation  of  the  Rcfutredion  of  the  Body 
Theft  and  many  fiich  Rcfembiances,  and  !magc<"] 
in  Nature,  in  the  5c/;/f^/(  and  rZ/f^/f  tilings,  and*  I 
in  the  IntiUdittd  Sfccics  of  things,    decivcdr"  f 
through  thcSenfcs;  might  be  brought  to  iilu-  . 
ftrate  and  confirm  the  greatcft  Diflicuities  and 
ijioft  abftrufc  Myfleries  of  Rdighn,   and  iH 
Philofophy.    So  certain    and    unJvcrfal  is   iM 
Brautiful  Analogy  of  Things^  and  fo  carefal  h^ 
the  Kind  and  Bountiful  Author  of  our  Beind 
been,  to  fupply  us  with  Evidences  in  cur  /ob-Ij 
Faculties,  and  lapfcd  Eftate,  of  tfjofe  Truths  ' 
requires  us  to  believe  and  receive.    The  /id 
and  (ompliat  Conception   and   Knowledge  JL 
which,  belong  not  buttoour5a^fr;eBr  FacuJtie^ 
and    to  our   Reficred  und  Rc-efiahlijhtd  Eftdte; ' 
May  wc  then  ufe  the  Afilftances,  Reafon^  an'^ 
the  Divine  Bounty,  has  afforded  us,  (I  mayd 
mod  (ay,  e\cn  beyond  and  out  of  their  Nitud 
Order)  for  increafing  our  Faith,  Cultivatiftg  ai^ 
expanding  our  Snferiour  Facultiet,  refcuing  i 
out  of  our  Degeneracy  and  Corruption,  into  f. 
Glorious  Liheriy  of  the  Sons  and  Children  of  Cti^ 
and  then,  in  his  Light  ire  Jhall  fee  Light,  Ameot"! 
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CHAP.    III. 

Of  the  USE  of  the  Arithmetich  of  infinites. 

i^  I.  T  N  AritHmetical  Progrcflion ;  in  which  let 
X  a  denbtc  the  firft,  v  thfc  lafl;  term,  k  the 
Difference,  t  the  Number.bf  Terms,  aod  z  the 
Sum  of  all  the  Terms,  which  in  an  alcending 
ProgrefHoh  aite  i,  4  +  >;,  a  +  xx,  4  +  3  x,  &c. 
but  in  a  deiccnding  Progreflion  s,  a — x. 
a  —  2  AT,  a — •3X,  ®^. 

^  Having  any  three  of  thcfe  five  a,  v,  x,  t,  z. 
you  may  find  the  other  two  by  help  of  thefe 
two  Lemma's,  , 

Lem.  i.Sv—Ji^tx — xlhiiv—a—ix-^xi 

htm.  ^/i^ z= t  y^  a  +  v\when  it  defcends. 
^  I  fhall  here  only  treat  of  afcending  ProgfeG- 
fions,  judging  thofe  that  defcend  as  not  pro^ 
perly  belonging  to  the  Atichmetick  of  Infinites. 
Now  in  afcending  Progreffions  both  t  and  v 
are  infinite* 
Therefore  Corol  tSv  —  t  xlih  the   Cafe  6f 

And  Corol  2.2^^=/'z^3  Infinites. 

Becaufe  Infiriites  4re  not  all  eqtial,  but  vary 
in  their  Ratios  to  one  another,  as  much  as  finite 
Qijantities  do;  therefore  to  avoid  cohfufion,  1 

(uppofei;  :=:ooxI=i  +  I+I+I  +  l4-I  &C^ 

00  it 

So  froili  Corol.  i.  /  =  —  =  o©  x =: 

X  XX 

/iF  X  X  X  S^ 


1  ^  1  i^podDpt)^!  0?f ncjpUis 


oo^ 


rrop.  I.  ^  ^  — .  Tliis  follows  from  fubllitu- 

oo 

ting  the  Value  of  /,  viz.  in  Corel  %. 

X 

Exemf.  !•  Let  x=i.  then  i-f  x+3  4-4 
'+S&C.  =«  =  — ,  thit  is,  the  Sum  of  all 

the  natural  Nuk][ibers  continued  in  infinitfm  is 
equal  to  half  the  Square  of  Infinite :  and  here  it 
is  to  be  noted^  that  in  this  Cafe  only  r = a;  = 

Exemf.  2.  Let  x  =  ^,  then  i  + 1  r+  x  + 

^^  +  3  +  3  i  C^^-  =  ;c  =:  oo^  =  to  the  Squarfe 
of  Infinite. 

i^nd  thus  may  you  find  the  Ratio  between 
the  Sum  of  any  afcending  Arithmetical  Pro- 
grefiibn,  dhd  the  Square  of  Infinite ;  dnd  Note 
that  by  Infinite,  is  always  Underftood  Infinite 
in  General,  or  Infinite  of  the  fimplefl;  Nature 
and  Lowed  Degree,  1 4- 1  + 1  +  i,  d'^.  unlefs 
it  be  otherwi(e  exprefsly  declared. 

Corol.  00  X  -^ — -  is  the  Root  of  a  Square* 
^/xx  ^       / 

which  Square  is  equal  to  the  Sum  of  any  Aritb- 

naetical   Progrefiion     aicending    in    irffinitum. 

Exemf.   Let  x  z=:  x,  then  oo  x  5^  (or  an  infinite 

number  of  r^  Is  the  Root  of  a  Square  equal  to 

the  Sum  of  that  Progrcffion,  viz.  1+3-f.^ 
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^^^ 


Corel.  X.    Let  a^=^co  n,  v:=  00  m.  t^=oo  p. 
Thefe  vakies  of  4,  v,  t,  being  fubftituted  in 

Lem.  1.  will  give  you  x  ^  =:  00  />  x  00  n+  00  m 


00*  X  ^  w  +  ^  » 


=:qo^ xpn  +  pm^  orz.=: — — , and 

the  common  Difterence  jc  =  -— — ^asyou  may 

•eafily  find  from  L^m^  f« 

You  may  exprefs  the  Sum  z  otherwife,  for 

f  =  - —  by  Lem.  i.    Therefore     x 

X  .   X 


v-\-a=::z  z  by  Ltmma^.  iL  that  is  ;c  — 


X  JC 


00* «i^  —  ©o^/zn        €M^  %mm--nn 
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Or^/.,  3,  From  Prof.i.  and  Or^/.  x,  it  i$ 
<;vident.  that,  in  two  Arithmetical  ProgrefGons 
having  the  (ame  common  Diflerence  jc,  the  Suni^ 
of  that  whofe  terms  are  infinite^  is  to  the  Suni 
of  that  whofe  terms  are  .finite,  as  m^  —  n^  to  i. 
For  the  Sum  of  the  firft,  by  Cerol.  x.  is  00  ^x 


X  j^ 


•,  X  the  Sum  of  the  other,  by  Prof.  H 


IS  00*  x^  j^. 


Or^/.  4»  From  hence  may  be  folved  this  Pro- 

blenii.    Any  Arithmetical  Progreffibn  being  gi* 

ten  as  4, 4  -f  ;c,  4  +  X  at,  4  -f  3  jc,  ^r. whofeterms 

are  finite  H^  find  anotfaec  oohfifting  lof  fnfiniro 

-      *  K3     ^    '  Termi^ 
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Terms,  that  (hall  have  the  fame  Difierence  x\ 
and  whofe  Sum  (hall  be  equal  to  the  Sum  of 
the  given  Progrcflion.  Solution,  w*  —  /^*  =  i 
from  Corol  3.  c^  ^>^  hjfothcfi.  Therefore  «i*  = 
I  + 19^  5  {o  to  find  m  and  i?,  is  an  indietermin'd 
Problem,  whofe  Solution  by  chie  known  Me- 

thods  will  give  you  m  = ,   n  ==  -    ■      , 

'^  r— I  ^ — I 

where  e  is  any  number  C  A  i  )  taken  at  Plea- 

fure.    So  then  theCe  Values  of  m  and  n  being 

Tubftituted  in  the  Values  of  a  and  v,  of  Or^A  3i 

will  give  you  the  firft  Term  4  =  00  )c ,     and 

f*  +  I 

the  lad  V  :=  00  X ,  and  calling  the  coni- 

r  —  I  .  •■   ^ 

mon  Difference  x,  you  will  have  a  Progrcilion, 
each  of  whole  terms  is  infinite,  and  whofe  Sum 
Ihallbe  equal  to  the  Sum  of  any  bther  Arithme- 
tical Ptogreflioh,  whole  firft  term  is  finite,  and 
the  common  DifTercnce  x ;  and  becaufe  t  is  an 
Arbitrary  number,  therefore  you  have  as  many 
pf  fuch  Progreflions  as  you  pleafe,  to  anfwer  the 
Prohlm. 

Exempt  Let  the  given  Progrcffion  be  1 4-  ^  + 
3  -f  4  -f-  y  ^f •  where  x'=^i,  fb  the  Slim  there- 
of is  =-:  00*  X ,'  (as  in  ex.  i.  Prof,  i )  now  taking 

«=:2.  ypvwillhave«=^  r =ii&c.  v= 

\ 3tt  \%  which  from  the  iS:Gond  escpceffion 

C~ »  of 


■  of  3EltUS^0tt»  1 3  5 

of  Corel.  1.  will  give  the   Sum  of  the  feries 

»* — »'              " — ■  ?  ,       \  * 

oo'x  ■ =  00  X r=  CO  '^VtWhichiS 

2X  XX 

the  fame  with  that  of  the  given  Pcogreffioncon- 
fifting  of  finite  rerms. 

Schel.  The  Problem  may  be  mademoregene*  j 
ral,  and  tlic  Solution  as  cafy,  if  it  were  requi- 
red, that  the  Sum  of  the  Series  confifting  of  in* 
finite  Terms,  fiiould  be  to  thatof  ihepthcr  con- 
fifting of  finite  Terms  in  any  given  Ratio  of  /*  ^  ^ 
to  r,  for  then  it  muft  be  to  find  /»  and  »,  iuch 
that  n^  —  n~^  i : :  r^ :  j'. 

Prep.  I.  Let  all  things  be  as  in  f  r^.  i.  except 
the  laft  Term,  which  here  we  fliall  fupppfc  1/= 

r  MM  ? 

eo»,  in  which  Cafe  I  fays  i;=  =»'><■ — r 

Excmp  I.  Leta  =  3,:tf=:i  ;rf!=  i.fothePro- 

gtefiion  wiUbe  I,  i,  3,4,  s,  &c.  till  the  lafl  Term 
be  CO  2,  I  tay  the  Sum  *"i-x+3  +  4+y,  &e. 
;=  z  =  00^  X 1  —  double  the  Square  of  Infinite, 
f.  II.  In  Geometrical  Progreffior),  let  4  denote 
the  firft,  and  v  the  laft:  Term,  the  Rado  of  the 
Terms,  that  of  r  to  j ,  *  theNunibct,  and  z  tlie 
Sum  of  all  the  Tetms  of  any  Gcomcciical  Ptp* 

grelTion,  which  will  be  a, — ,  — ,  — ,  -     • 
-  r        r*      r*        r' 

Of  thefe  five  things,  viz.  the  firft  Tittn  a,  the 
^Xgmv,  ihc  Ratio  ©f  ttjc  Terms  — ,   tho 


I 
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nui^ber  t,  and  th,e  Sum  of  the  Terms  jc,  ha- 
Ting  any  three,  you  may  fin4  the  qther  two  by 
t  bele  two  Lemmas. 


Lem.  I.  V—: — ^  ■  x4 


rd — sv 
From  Lemma  x4*  it  follows  that  2;  = 

when  the  Progreflion  dcfcends,  that  is.  when  r  Ax- 
But  when   the  ProgrcfTion  afcends,  that  i6« 
when  r  "7  J    then    from  Lfmrna  II.     it    will 
s  V  —  r  a  ■ 

Cafe  I.  In  dcfcetiding  ProgrefTions  where  the 
number  of  Terms  are  infinite,  the  laft  Term  v 
will  be  =  a 

P.tof^  I.  In  all  dcfcending  ProgrefTions,  whpfc 
number  of  Terms  are  infinite^  and  firft  Term  fi- 
nite,  the  Sum  of  the  Progreflion  is  a  finite  quan- 


^  ^  7 

tltyo/ijB.  ;zs!= >• 

•5  >   .    .        r—sy 


t" 


Qorol.  !•  Let  A  —  r,  then;c=: 

r  —  s 
Mxmf.  Letr  =  i,  i  =  t,  theni  +  4  +  i  + 

PrgK  Having  the  firft  Term  a,  and  the  Ratio 

r 

«f  the  Terms  -r-  o£  aay  Geooieitical  l^ogrop 

•^  ffion 


• 
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flion  defcending  in  infinitum^  till  i;  =  o,  to  firid 
anotherProgreflion  defcending  in  infimtum,'^]\6{!6 
fifft  Term  fcall  be  any  given  number  b,  and  its 
Sum  equal  to  the  Sum  of  the  given  Progreflion. 
:iol  Let  m  ton  he  the  Ratio  of  the  Terms  of 

r  a 

the  Progreflion  (ought;  now is  the  Sum 

r  —  >   ' 

of  the  given  Progrfeflion,  hy^ rep.  i.  and  fof 
the  (atne  reafon  -— r-  muft  be  the  Sum  of  the 
ProgreflSqn  fought,  thgrefof^  frorp  the  condi- 
tion of  the  Problem  fought  --— ^'=  ---^  .which 

gives  n  z=z ,  where  a,  r,  j,  b  are 

ra 

given,  and  m  may  be  taken  at  Pleafure;  and  fo 

you  have  n  from  this  Equation ;  and  confe- 

quently  the  Progreflion  (bughc  is  found  ;  for 

a'  Progreffion  is  found,  when  you  have  the  fird: 

Term  *,  and  the  Ratio  of  the  Terms  mton. 

Example.  Let  r  =  i,    s=^  7,  4=  i;  bz=z  % 

I  afliime  iw  ==  V  (=  /^  fo  the  Equation  will  give 

n  =  l  therefore  i  +  ^+:+fc$-^.  =\ +i 

And  here  it  is  to  be  noted  that  fince  m  is  ta- 
ken at  Pleafure,  the  Problem  is  indetermined, 
arid  fo  you  may  find  as  many  Progreflions  as 
you  pleaie,  whofe  Sum  ihaU  be  equal  to  the 
S^m  of  any  given  Progreflion. 

Schol.  The  ]?)roblem  will  be  more  general^  if 

it 


m8  i^Daofot^frai  0;mrepies; 

it  be  rccjuired  chat  the  Sum  of  the  given  Pro- 
greflion be  to  the  Sum  oF  the  Progreflion 

f  ^^  f  f 

fought in  s»ny  given  Katio  *  to  ib  vis^. 

m  —  n 

- —  .•    :  :  A  :  k^   which  gives  ?i  = 

f  —  s       m  —  n 


akr 
Cafe  n.  In  afccnding  ProgrQflions,whofe  num- 
ber of  Terms  are  Infinite,  the  laft  Term  v  will 
be  =  oo  X  ^5  but  firft  1  Ihall confider  thefe Pro- 
greffions  in  which  ^=  i,  th^tis,  where  the  laft 
Term  is  an  infinite  number  of  Unitsi 

s  sv 

Prof.  2.  ^  =  oo  ^ (= )    for  r  a 

s — r         s^^r 

vaniilieS)   bccauCe  d  is  finite,  and  v  infinice; 

But  here  it  is  carefully  to  be  obferVed,  that 

\n  all  thefe  Frogreflions  it  is  heceflary  to  make 

d=:r,  fb  that  r  will  be  tliie  firft  and  s  the  fecond 

Term  of  the  Progreflion;  and   indeed  in  all 

peometrical  Progreffions,  there  is  a  convenience 

of  cxpreflTing  the  Ratio  of  the  Terms  by  the  twa 

iirfl  Terms  of  the  Progf eflTion- 

s 
This  beiqg  premifed,  it  is  eyidcnt  that  — -  is 

the  infinitely  fmal!  and  equal  part,of  which  an  in; 
finite  number  givesthe  Suni  of  any  GedmetriOLl 
t^rogrefTion  afceading  iq  infinitm. 


of  JUlifi^On.  i35> 


Exdmp^  I.  Let  r  =  I,  J  =  3,  then    — 
•f,  which  (hews  &=  ©o  x  i,  that  is  i  4. 3  -|.  9  -f- 

s 

Examf.  ^•  Lctr^i,  i^r-i,  (b =   3, 

■   ••      .  ■   J— jr 
Ergo  z  =  00  X  3,   ^hat  is,  i  +  J  4-  r +  f6 
cJ'v.  =  3+^  +  3  +  3  &c. 

Problem.  To  find  9  Progrefllion^  which  fliall 
have  any  given  number  {a)  for  the  equal  part  of 
Which  its  Sum  confijfts.  Sebi^ion.  Let  r  be  the 
firfl:,  and  s  the  iecqnd  Term  of  the  Progreflion 

s 

fought,  thcp  (becaufe is  die  equal  pare  fo% 

every  Pyogrcffion^  —  =  4  \yhich  gives  s  =: 
,  fo  taking  the  firft  Term  r  at  Pleafure, 


the  fpcond  (hall  be . 

Exmf.  To  find  a  Progreflion  wlio£b  Sunt 

Ihali  he  :;=  00  X  1.    in  this  Cafe  a  =  i,  fo  ta- 

rd 
king  r=t,  it  will  give — -  =:  x  which  (hews 

^4—1  • 

thatth^Siicnof^  RfogireiliioOt  who(e  firftTerni 
is  i*9and'(€icpi)4'Te(misr4^  :=:  oq  r,  or  i  4-x  + 

SckoUum 


->  •  -? 
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Scbdium.  Bccaufe  r  is  taken  at  Pleafure, 
therefore  you  may  find  as  matiy  Progre/Iions  as 
you  pleafe,  whofe  Sums  (hall  be  all  equals  hpcaufe 
each  of  thepi  is  =  oo  x  4. 

Prck  If.  Having  any  Progreflion  afcending, 
to  find  anothet  whofe  Sum  (hall  be  equal  to  the 
Sum  of  the  given  one  Let  r  be  the  firft,  /  the 
the  fccond  Term  of  the  given  Progreffion  ;  and 
m  the  firfl,  n  thefccond  Term  of  the  Progreflion 

i    " 

fought,  then  00  x  . is  the  Sum  of  the  gi- 

s  —  r 

yen  one,  and  00  x  —  is  the  Sum  of  the  Pro- 

m — n 

s 
grefTion  (ought.  Ergo  00  x  . ::^  00  x 


m 
3 


s~r  m—  n 

or which  gives  n  —  — ,  m  may 

$—r       m^n  $ 

be  taken  at  Pleafure,  and  fo  you  have  n. 

SchoL  So  may  you  find  a  Progreflion,  who(c 

Sum  (hall  be  to  the  Sum  of  the  given  one,  in 

any  given  Ratio  h  to  k.  tpt  then ^ : — -:  .• 

m  —  ns-^r 


»ik:  fothat» ^/ 

sb 

§  III.  Before  I  proceed  to  other  Progreflipns, 
it  will  be  necefliiry  to  fubjoin  fome!  thihgs,  which 
were  omitted  in  M*  condeming  AriCbmetic^l 
I^bgrcflion^  and  which  (hould  have  inunediately 


I  jireceetled  §  2. 

■Prcp,i>  of  J  I. 

yrolf.  Having  the  c6mmoii  Difference  a-,  and 
the  laft  Tethi  t*  :=  00  x  1  of  any  Atichmeticai 
Progrellion  afccndiiig  in  i/tfnitiim;  to  findatjo- 
tliec  Arirhmetical  Progreflion,  whofc  Sum  Ihall 
be  equal  to  the  Sum  of  the  given  one. 

Let  e  be  the  common  Difference,  oo  '< ;» the 
laft,  and  y  the  Sumof  all  the  Terms  of  the  Pro- 

grefiion  fought,  then  7  =:  k>"«  r^:  by  Prep,  z. 
If 

-  of  J  I .  Now  becaufe  2;  =  00*  x  ■ —  is  the  Sunt 

of  the  given  Progreffion,    therefore  from  tlie 

condition  of  the  Problem —  =^   — ,  fo  ^  rr  jc 

±  X  xe 
nn;  you  may  taken  at  Pleafure,  and  fo  you 
have  e  and  confequently  the  ProgrefTion  fought. 
Extmp.  I.  Let  the  given  Progreflion  be  i,  a, 
3,4,  StCrc,  to  w  I.  <vhercA:=  i,fo ?;=»»; 
calling  n  =  x,  you  have  « =  4  for  the  common 
Difference  of  the  Progrcffion  fought,  viz>  i,  y, 
9, 1 3 ,  ^c.  to  CO  K  I.  I  fay  then  that  the  Sums  of 
thefe  two  Progrcflions  are  equal. 

Ccrol.  li  =  f  — ,  fo  taking  e  at  Pleafure,  "you 

have  »,  as  in  the  formec  Example,  if  you  call  e^ 
1  xtheti 


r 
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a,  tlien«=  v'z,  fo  the  Progrclfion  (ought  is 
J,  3,  y,  7,  cJ'f".  to  00  X  V 1,  whofe  Sum  (bal 
be  equal  toi  +  x  +  ^  +  y-fd^^t.  to  00x4 
So  that  in  folving  thi*  Problem,  you  may  eif- 
thet  make  the  commo"  Difference,  or  the  infi- 
nitely fmall  part  (»)  ofthelaft  Term,  whatyoit 
pleafc ;  and  becaufe  one  of  the  two  may  be  ta^ 
ken  at  Plcafurc,  therefore  the  Problem  is  inda- 
termincd,  and  confcquencly.  you  may  find  ^ 
tnany  Progtctfions  as  you  pkafe.  whofe  Sums 
jhall  each  of  them  be  equal  to  the  Sum  of  tbi 
given  Progrcrtion. 

Scholium.  In  the  fame  manner  you  may  find  as 
inany  Progrefiions  as  you  pleale,  the  Sum  ol 
each  of  which  fliall  be  to  the  Sum  of  the  glved 

one  in  any  given  Ratio  of  k  to  h^  for  then -i 

— ■  zik-.h,  which  gives  ke^^hxn^-^   fo tbat of 

±x 

thefe  iwo  ( e,  n)  taking  one  at  Pleafure,    yott 

have  the  other  from  this  Equation. 

Prehlem  2.  Having  the  Sum  oo* « <j  of  any 
ProgrelTion,  to  find  another  that  lliall  have  a 
given  common  Difference  r,  and  whofe  SUin' 
fliall  be  equal  to  the  given  Sum.  Lee  00  *  w  ifc 
the  lafl:  Term  of  the  ProgrefTion  foughr,  then  itif^ 

Sum  will  be  r:^  co-  x  ~—f  therefore  ty    ihi 

conditionofiHc Problem =^.  fo  tfeac*==* 

xe  
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^xe  q  :  buti  e  ind  q  are  given,  therefore  n  is. 
known. 

•  Examf.  Let  ^  =  I ,  it  is  required  to  fiod  a  Pro* 
greflion  whofc  Difference  fliaU  be  i,  and  its. 
5um  =  oo*  ^  1  or  the  Square  of  infinite;  novn^ 
be?au^  q  =  i ,  and  ^  ==  i ;  therefore  n  =:  V2; 
fo;that  00  ^  ^  1  fliall  be  the  laft  Term  of  a  Pror 
greffion  i,  2,.»5,  4,5,^,7,0^^.  whofc Siim fliall 
be  =  d:>^ ;  but  by  Examf.  2d.  of  Pr^p  i.  of  ^  li 
if  ^  =  -o     and  h        00,     then    the    Suni 

j5=:  ooS  Stgv  1+^+^+4+ 5  &c.  to. 00 

X  i/i  =  I  +  f  4  -f  i  +  2, 4  e^^.  to  00  X  u 

Examp.  %.  Let  <^  =  4f  and  ^  =  x,  then  »  == 
Vz,  fo  that  a  Progreffion  whofe  common  Dif- 
fi-rence  is  i,  and  laft  Term  00  ^  1/1  (hall  have 
its  Sum  r=:  00*  X  ^  =r  (by  ex.  i.  /^n  i.)  1  -f  2  + 

3  +4  +  y  d"^.  to  00. 

I  —  n  % 

z  X  3  z  X  3 


X 


X  4  XX  3  K^x J 

Let  us  now  confider  the  vaiious  ProgreflionS 
that  will  arife  out  of  this  Series,  and  what  rcia* 
tion  they  have  to  infinice  in  general  or  00  x  r ,  and 
that  I  may  proceed  diftiw^ly,  I  Will  refolve  ic 
into  feveral  Cafes^  hegifxiing  at  the  Simpled, 
wt\ere  r  =  i ,  and  fo  proceed  gradually  iOr=^% 

r  =  \ 


y 


rrj 


^l^mu^^  f^lintifit& 


r=  3,  &^*    And. where  the  Series  is  neither  iti 
an  Arithmetical  nor  yet  in  a  tjeometrical  Pro- 
;re(iion,   I  fhall  ende^tvpur  tQ  difcover  accor- 
tfng  to  What  increaie the Projgreilion  goes  on; 
dio'  in  general  that  is  plain  enough  from  thd 
Lemma  of  §  j.  ..... 

'  Cafe  I.  Letr=i,  which  contains  ah  infinite 
number  of  other  Cafes^  siccording  to  the  Difl^^ 
rent  values  of  e,  the  Frogreflion  wfiercof  I  iha|l 
ihow  in  the  fbllowinjg  Articles. 

Artie.  I.  {e—  1.)-^—  =1  +  1  +  1+1  ire: 

I— I 

=  00  >«  f . 

Artie.  1.  ( e  =zj  '        -z  =  i  j-  x  n" 3  +  ' 

I— il 

'4,  (^C.  =  00  * 

I  '      '■ 

Artie.  3.   (^  — 3  )  =;3  =  i  +  3  +  ^  + 

I 

-^r//V.  4.  (^=:  4) 4  =1+4-1-  ^^ 

I— il 

Now  you  are  to  obferve  that  the  Terms  of  any 
one  of  thele  Progreffions  is  made  up  the  of  Sum  of 
the  Terms  of  the  Progreffion  next  precceding ;  for 
jnftance,  the  third  Term  of  the  Progreffion  60  * 
viz.  6,  is  the  Sum  of  the  three  firft  Terms  of  the 
Progrefs  =  00* ;  in  like  manner  the  fourth  Tctm 
C^o)  of  Progreffion  in  Article  fourth^s  the  Sum  of 

the 


of  Elision.  145 


the  four  firft  T?rms  in  the  Progreffion  of  -^r^ 
^d.  and  the  yth  Teim  of  Art.  3^.  is  the  Sum 
of  the  Seven  firft  Terms  in  Art.  zJ  It  is  to  be 
obferved  likewiie  that  the  Terms  of  Art.  ^d. 
are  Triangular  Numbers,  fioce  they  are  the 
Sums  of  the  Natural  Numbers  of  Art.  xd.  and 
confequently  the  Sum  of  the  Triangular  Progre^ 
i&oh  continued  in  infinitum,  is  equal  *  to  the 
Cuheoi  Infinite.    Cafczd.  r  =  %. 

Art.  1.^  =  1,  then =  i  +  x  4-  4 

Art.  z.  czinZj  then       ■  ;.2  =  i  +  4  +  li 
Art.  3.  r  rr:  3f  then  ====^3  =  i  +  6  +  2'4 

+  80,  &C.  r=  oo5  X  8. 

^r/.  4.  ^  =  4,  then  =,4  =  1+8-1-40 


1 


4- 166, (jrc.  =  00+x  i6, 

NotCy  that  the  Terms  of  y^rr.  ifi.  are  in  a  Gco^ 
metrical  Progreffion  in  the  Ratio  of  i  to  2. 

And  it  is  obfervable  that  the  terms  of  *any 
following  Article  is  made  by  the  multiplication 
oftheTcrms  of  Art.  ift.  into  the  refpc(2iv6  Terms 
of  that  Article  in  Cafe  i.  where  e  has  the  fame 
Value.  For  inftance  the  third  Terni  of  Article 
1,  is  the  Produ(3:  of  the  third  Term  of  Artie. 


a6  i^pofoiti^fcai  i^^fticfpus; 


I.  into  the  third  Term  of  Attic,  x;  of  Cdft  i. 
and  the  fourth  Term  {viz.  i6o)  is  the  Produdt 
of  the  fourth  Term  (w^  %.)  of  Attic.  %.  incv 
the  4/A  Term  (wai.  20)  of  Artie.  0fk  Ca/t  ift. 
And  univerfally,  let^  denote  any  Term  ihaojr 
Artie,  oi  Cafe  1.  B  any  Term  in  Artitf.  tft  of 
Ciftrd.  And  Cany  Term  in  any  of  the  follow* 
log  Articles  of  Cdfe  %d  ;  I  fay  0=  ^  B^  taking 
ABC  in  the  fame  order  i.  e.  it  C  be  the  5/^^  Term/ 
then  A  and  B  muft  alfo  be  the  s^k  Terms  of 
their  Progreffions^  and  whatever  Value  (0  has 
in  the  ProgrefTion  of  which  C  is  the  Term,  i( 
mu(t  have  the  fame  in  that  Progreflion  where  A 
H  the  Term :  Exmf.  To  find  the  ?»&  Term  o! 
Artie. 'i.  of  Cafe  X.  Here  C  denotes  the  yth 
Term  of  a  Progreflion  in  which  >  =  3  2  this 
fiiews  that  A  is  the  jth  Term  of  Artie.  \.  Cafe 
i^,  which  multiplied  into  the  7th  Term  B  of 
^f//V.  i.CW/^  x^  will  give  C  the  Term  (ought. 

Art.  1.  ^ r=  I,  then =i  +  ?  +  9+2'7 

^/.  i.  «  =  2,  tbcn        - ,  X  =  1 4-  (J  -f  17 

•1-  108>  ^f.  =  oo»x|. 


of  melfgi'ott. 
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(frt.  4>  e =4,  then  ■■        4  =  i  +  n  +  S 
J40,  rf*r.  =  00  *  X  f-^. 
^Kj/f,  the  firft  Series  is  a  geometrical  Progre^' 
nion  going  on  in  the  Ratio  of  1  to  ^.    And  the 
following  Progreffions  are  made  out  of  this  fird^ 
with  the  refpedtive  ones  of  thofe  in  Cafi  *fiiu! 
all  refpedSi  asthoCeofCtf/Vic/already  explain'di 
for  let  A  be  any  Term  in  any  Artie,  of  Cafe  r;_ 
B  a  Term  of  the  fame  order  Cwith  A)  in  Artie,' 
1.  CAfe  3.  and  C  a  Term  of  the  fame  order  iiif  I 
any  of  the  Articles  of  Cafe  \d.  I  fay  C=^^5i"  ( 
where  «  has  the  fame  Value  in  A  chat  it  has  1^  j 
C     And  {b  it  is  for  all  the  fucceding  Cafes  iit-  ^ 
in^nitam :  The  firft  Series  of  any  cafe,  r  (vigi,  ] 
where  e=^i)  is  always  a  geometrical  ProgreiSi  j 
on  in  the  Ratio  of  1  to  r ;  the  following  Pro-  J 
greiTions  are  made  by  the  Multiplication  of  th0.  j 
Terms  of  this  firft  Series  into  the  refpedive  7 
Terms  of  thofe  in  Cafe  i.  As  has  been  ftiewa  j 

tCafc  I  and  zd. 
Schelium.  To  have  the  fitft  Ptogreffion  of  «*  ] 

tery  Cafe,  lete^zr,thcn ■=  H-r+r*-^] 


I      y-i       r—i 


Before 
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Before  I  conclude  this  Subjed,  it  will  be  nc- 
ccfTary  to  rcrtiove  a  very  obvious  And  material 
Ob)c(aion,  viz.  how  it  comes  to  pals  that  the 
Sum  of  the  natural  Numbers  i  +  z  4.  3  +4 


00" 


'^  S3  &c.  fliould  be  equal  to —  or    half    the 

Square  of  Infinite,  as  it  appears  by  Ex.  i,  of 
Frof.  I  •  of  §  I.  And  yet  the  (ame  Sum  is  =:  oa* 
or  the  whole  Square  of  infinite,  as  appears  by 
Art,,  xd.  of  Cafe  i,  of  the  Jaft  Lemm^.  This 
fecming  contradidlion  may  be  reconciled,  if  we 
fuppofe. 00  'c  r  to  ht  the  laft  Term  in  the  Pro- 
greflibn  of  ^at.  lifrpf.  i;§  f.  which  wiU  make 


00 


the  iSuni      —  ;   and  00  x  Vx  to  be  the  laft 

Term  in  the  Progreflion  of  Art.  zJ,  of  Cafe  r. 
of  the  laft  Lemma ;  for  that  will  make  the  Sum 
of  the  Progreflion  ^=  00*,  as  appears  by  ex.  i. 
of  proh.i.  ^  3,  So  that  tho'  it  be  the  fame  Pro- 
greflion going  on  in  infinitur^y  yet  the  one  goes 
on  to  a  greater  Infinite,  viz^  00  x  v^x  than  the 
other  which  ends  at  00  x  i. 

But  the  plain  way  of  reconciling  the  Matter 
depends  on  the  common  Rules  of  Multiplication* 

I  I 

For  5  -f  ■  X  +  3  +  4  +  5  &c.  -=r-==  'izr  - — 

I— 1|  I— 1 

T  I 

but —I  +  I  4-  I  +  1  ^r.  and 


therefore  i  -!-x  +  3  +4 '"I" 5  &c^  ^^l  t-  x  +  i 

Let 


«riik 


of  EeUgtott  H9 


itt-ti 


Lee  us  now  make  an  aditual  Muldplicatipn  of 
fix  Terms  only,  thus 

x  +  i  +  i-f  I  -f  I  1-1 

i-f-i  +  i  +  i+i+f 

i  +  i+iihi  +  i  +  f 

1+1  +  14-1  +  1  +  ' 

i+i+i+i+i+l 

C.  I  +  I+ i  +  i  +  i+ia 


1  +  2,  +  3+44-5  +  6  +  5+4  +  3  +  ^-Fi 

From  the  Procefs  it  is  evident,  that  adding 
the  fevcrai  Columns,  their  Sums  make  1 ,  x,  3, 
4,  5,6.  which  is  the  grcatcft,  v/2:.  BC  (from 
which  they  defcend  in  the  fame  order  zoD) 
and  this  Z?  C  is  always  the  .number  of  Units  in 
each  Fa£lor,  fo  tliat  if  the  number  of  Units 
multiplied  into  it  felf,  had  been  looo^  thea 
B  C  the  laft  Term  of  the  Progreffion  afcending 
from  4  would  have  been  1000;  and  comle- 
quently  if  the  number  of  Units  multiplied  into 
it  felf  had  been  oq  x  i,  then  BC  the  laft  Term 
of  the  Progreffion  would  have  been  obx  i. 
Now  the  Progreflion  defcends  from  i?  C  to  D  in 
the  famg Order  as  it  afcendsfrom  A  to  BC^ 
But  ^£C  is  the  Sum  of  the  Progreffion  i,  x, 
3*4»Ji^id'^«   ending  at  fiC  :=:i  ogKi ;  and 

I-  3  ^>^ 


IJO 


l^polbpl^teai  ^lixittfit^ 


this  Sum  ABCi$  buc  half  the  Product  (of 
which  fiCD  is  the otheO  that  is  to  (ay,  baJf  the 
Square  of  Infinite :  Thus  you  fee  that  the  Pro- 
pefs  of -^rf.  2.  of  Cafe  I.  agrees  cxadly  with 
that  of  Prof.  i.  of  §  i.  only  that  of  Art.  2. 
Caft  I.  gives  you  the  Progreffion  twice  over, 
and  fo  makes  it  double  of  what  it  is  in  Ex.  I. 
Prop.  I.  $  I. 

Scbcl.  From  this  Solutjpn  it  appears  that  the 
Sum  of  the  Progreffion  in  Art.  3.  Cafe  i.  viz. 
1  4-2r  4'  3  4"  ^ + J^o  +  2 1  c^r-  is  not  precifely  00?. 

pr  the  Cube  of  Infinite ;   for ^   —  ^ 

1— I         I— I 

I 


l-I 


I  &<^\  X  I  -f- 1  +  I  +  I  (^'c.  contains  that 
Progreffion  oftner  than  once ;  and  the  fame  is  to 
be  confidered  in  all  the  Progreffions^  except 
when  <?=:!. 

f  VI  The  Arithmetick  of  Infinites  applied 
to  Quadratures  of  Curvilinear  Spaces, 

Let  £>  jL  F  be  any 
of .  the  Hyperbola's, 
whofe  Afymptots  are 
aC,  AH^  let  A  K 
=jf,ir£  ~jf,  andthe  (j 
Equation  comprehen- 
ding all  the  Hyperho- 


Py 


By  the  common  Me- [•  i  ■) 

Andalfo  )hag[.P=~  xx'-'\ 

t  .  n — I 

Cent.  I.  Letx=l,  slisaCAXLP= 

Cafi  I.  Let  »=  1 ,  To  the  Equation  will  is  jr=i 
for  the  comnvon  Hyperbola,  ia  which  CAKLD 

—  =1    +    1+1,     Ac.      =    M    X    I 

And   likewife     BACLF  ^    — _i+ 

1  + 1  +  t,  di;-  —  ™  « I .  Front  whence  it  ap- 
pears that  the  Area  of  the  AftliinUn  H^fcibola 
is  infinite  both  ways, 

O/t  z.  Let»= I  i  fo  ji-'  =  I  defines  the  next 

Hyperbola  in  which  C,<4A'£Z>=  — — -_  i  ^ 

2  +  4  4-  8  +  itf,  ^f.  —  00>^»,' 

Cifegentr/U.  If  you  tefolvc intoaSeHc% 

you  will  hare  CAKLD= =  !  +  »  +  »* 

I— » 
+»'  +  »*+»',  (^t  and  becaufetha  Terms  of 
this  Scries  ate  in  a  geometrical  Progrellion  af* 
I-  4  cending 


1 5  ^  I^DtloCopDical  ^%ix^i&t% 

tending  (fuppofing  nL.i)\n  the  Ratio  of  i  to  ;^ 
therefore  by  Prof,  x.  §.  2.   the  Sum  thereof  muft 

be  I  -f-»  +  »^.  T-»!+  »H  »',  &c.=oo  X 


»— I 


Now  becaufb  ;^  z.  i,  therefore  —    is  ^   i  ; 

therefore   in  all  thcS^ypppifrola's  (in  which 

n  z.  1  3  the  Area  C  ^iflHjL ^^^  ^^  ^^  infinite 
Number  of  equal  Pzi^i^^  of  which  ( 1//^. 

• )  is  greater  than  i .  And  hence  is  underftood 

1^— I 

the  meaning  of  the  Geometers,  who  call  the(e 
Spaces  greater  than  infinite^  that  is  greater  than 
00  X 1  or  infinite  in  general. 

CcroL  2.  In  all  the  Hyperbolae  (except  the 
'Apolloman)  the  Infinite  Area  CA  KL  D  (adjacent 
to  the  Afymptote  A  C)  is  equal  to  an  infinite 
Number  of  the  finite  Area  HA  GLF  >(adjacent 
to  the  Afymptote  A  H)  in  the  fame  Hyperbola; 

n 

Vcmonftration.  CAKLD—00  x by  the 

general  Cafe,  hntHAGLP^  —  by  Corol, 

1.^6.  Therefore 

■^CAKLD^oo  X  HAGLF^     Sk  E.  D, 

Prehkm.  Let  oo  x  ^  be  the  infinite  Area 
'CAKLD  of  any  given  Hyperbola,  it  is  required 
to  find  another  Hyperbola,  whole  infinite  Spacq 

'       "    Oiail 
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fhall  be  to  the  Space  (  00  >^  0  of  the  given  Hy- 
perbola in  any  given  Ratio,  as  of  ^  to  1.  Sol. 
Let  ^  y  =  I.  be  the  Equation  of  the  Hyperbola 
fought,  then  by  the  general  C^'  foregoing  its 

Area  is  =  00  x ;  therefore  by  the  condi- 

tion  of  the  Problem,  \  e  :  i  f.  i;    wnich 

will  give  f^=  -^ —  ;  fothatjArl  ^'-^     =  i 

is  the  Equation  to  the  Hyperbola  fought ;  but 
^and^  are  given  numbejrs,  andi  therefore  this 
is  a  known  Equation,  and  confequently  the 
Hyperbola  defined  by  it  is  alfo  known. 

Examp.  To  find  an  Hyperbola  whole  Area 
fhall  be  to  that  of  the  Apollonian,  as  3  to  i. 
Now  the  Apollonian  is=ooxi,  fo^=i,  and 
^  =  ?,  Ergo  the  Equation isy  x\=:i,  whofo 
Area  by  the  general  Cafe  foregoing  is  =  o©  x  3, 
which  is  triple  of  the  Apollonian. 

Proh.  X.  To  find  an  Hyperbola,  whofe  inter- 

minate^  Space  HKL  P  fliall  be  equal  to  any 

[iven  number  (4)  let  jr  at"  =:  i  define  the  Hyper- 

>ola  fought,  where  n^i,  then  H  AQLF  ^=1 

n 

putting  7  =  1  {z=zGLz=:G  A.)  hyCorol. 

n — I 

of  §  6.  and  becaufe  AGL^  =  i,  therefore  it 
Will  be  HAGLF^AGLKi^HKLE)  — 

n 

^  I.  Therefore  by  the  condition  of  the 

^■"*  Pro- 
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Problem 


n^j. 


I  =:i.  which  gives  /^ 


4+1 


fo  the  Equation  to  the  Hyperbola  fought  is 

-+j 

Let  (as  before)  A  C,  c| 
AH  he  the  Afy mptotes 
of  any  Hyperbola  DLFf 
4efincd  by  this  Equati* 
en  jfx"=i|  in  which  £ 
the  Abfdfla  AK-x,  I 
and  Ordinate  K  L=^j,  j^ 
and  n  is  (uppos'd  either 
equal  to,  or  greater  than  Unity.  i^  h  appears 
that  in  all  Hyperbola's  the  interminate  Space 
CAKLD\%  infinite,  and  the  interminate  Space 
Hag  LF  ("except  in  the  Apollonian  where ;» =  i ) 
is  finite,  x^  In  every  Hyperbola,  one  part  of  it 
continually  approaches  nearer  and  nearer  to  the 
Afymptote  A  C,  and  the  other  part  continually 
nearer  to  the  other  Afymptote  AH;  that  is,  LD 
meets  with  ^C  at  a  Point  infinitely  diftant  from 
A^  and  L  F  meets  with  A  Hua  Fointinfinitc- 
ly  diflant  from  A. 


3  • 


of  3&eiis(mi. 
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3°.  In  tvpo  different  e 
Hyperbola's  CiF,<///; 
if  we  fuppofe  fl  co  be 
greater  in  the  Equation 
Bi  ii If  ihia  it  is  in  the  ^  " 
Equation  of  DLF^  then  __ 
LD  fliall  meet  fooner  (^ 
with  ^C  than  U  with 
4  c,  but  iFihall  be  longer  in  meeting  with  Aff 
than  //with  <*j&.  Therefore  fince  thefe  meetings 
are  at  infinite  Diftance  from  ^^andvi,  it  follows 
neccfTarily  that  thele  infinite  Diftances  muft  be 
one  greater  than  another,  viz.  ac  ^  AC,  and 
a/}  -J  AH\  and  in  the  fame  Hyperbola  ACl~ 
A H  and  ac  i^nh,  except  the  AfoUeman  va 
which  ^C  =  ^h; 

Therefore  it  muft  needs  contribute  very 
much  to  the  right  underftanding  the  Scope  of 
the  foregoing  Quadratures  of  thefe  interminate 
hypcrbolick  Spaces,  if  we  can  determine  the  , 
Length  between  the  Centre  ^  or  4  and  the  Point 
of  concourfe  of  either  Part  of  the  Hyperbola, 
with  that  Afymptote  to  which  it  approaches. 

Problem  3.  To  find  the  Point  C  where  L  D 
meets  with  the  Afymptote  A  c,  and  the  Poij^c 
^  where  tf  meets  with  the  Afymptote  Af/, 
for  any  Hyperbola  DLF,  whofe  Equation  y  Xa 
=  1  is  given. 

Solution.  It  is  evident  chat  the  Ordinatcs  L  K 

(  =  j=  — )  incrcafc  as  the  AbfcilTa's  AK(- 
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x)  dccreafe,  (b  the  laft  Ordinate  mufl:  co-incide 
with  the  Afymptoce  A  Q  in  which  Cafe  the 
Ablcifla  >:=  o  =1  —  i.    Therefoce  ^C  = 


■ 


.    Exm^%  I.  To  find  ^C  in  the  common  //jf^^r- 

'■I 

hUy=  - .    ficcaufe  in  this  »=t,  therefore  il C 

X 

=  — Cbyi^rM.  off  5)1  4^1  4-1+ y, 

ic^f.  =:  00  X  I. 

Examp.  ^.  To  find  /4  C  in  the  Hyperbola 
whofe  Equation  is  v=  — .     Becaufe    in    this 

X 

;?  =  2,  therefore  from  the  general  Solution  A  C 


I — 

— ;  That  is,  -4  C  is  an  infinite  Number  of 
^ 

equal  Parts,  each  of  which  is  00  r  :  So  that  A  C 
in  this  is  an  infinite  Number  of  equal  Parts^ 
each  of  which  is  r  -^Cin  the  common  Hyper- 
bola 

.  Schol.  If  we  could  give  the  Precife  Sum  of  the 
Series  in  Art.  3,  4,  (fc.  of  Cafe  1.  oi  ^  $•  wc 
fliould  then  have  A  C  for  all  the  other  Hyper- 
bola's ;  but  that  is  not  eafily  to  be  done,  as  is 
declared  ip  the  Scho}iun)  at  the  £nd  of  S  ;•  Qo* 


OtS&Cll[0tOtt  I  $7 


ly  this  much  we fee.Cby  Crf/t  4.  of  ^  5.)  That 
A  C  inereafes  as  the  Powers  of  00  whofe  Expo- 

lEients  are  »•     So  in  the  Hyperbola  jr  ~— ,  A  C 

is  as  00 ;  In  the  Hyperbola  ;=  — -,  Ac  is  as  00  * 

.a:    ...  .  •" 

in  thcHyperhoUj'=  —:,ACisog>U  and  fb  oa 

F4r«  1^.  To  find  A  H  when  t  /^  meets  with 
its^Afymptotc  -4H  Here  we  muft  confiderG  £ 
C  =  x^  as  the  Ordinate,  and  -^  G  C  =7-)  as  the 
Abfcif^.    Now  when  GZ.  becomes  AH^  then 

y=:Q.     But  univerfally  Gi  Czrx  )  =  =r-; 


—  I       I 

therefore  Aff=~,}  =  .  ;  put  —  =^, 

»i»       I— i'"*  » 


I 
and  then  by  ILem.  ot  i  $•  ^  H=  ===  f  =  1 4. 

.  ^  ■  i~i|         .  .■ 

2x3x4 

But  fince  we  cannot  affign  the  Sum  of  thefe 
Progifeffions,  therefore  this  Series  is  of  no  ufe 
in  the^^Iution  of  the  Problem.  We  fhall  there- 
fore confiderrhe  Problem  (as  to  the  finding -<4^ 
under  two  Cafes,  firft  when  » is  an  Integer,  and 
fc^ndiy  when  it  is  a  Frai^ion. 


Ctfe  t.  When  » is  an  Integer.  So  if »—  i  (a 
in  the  common  Hyperbola^  then  AB(iz- 
=  «  + l+i,  {Jr.  =00  XI  =/<C.  lf« 
then  AH(=  ==j7=  ♦'-)=  /»><'j)  is 
a  mean  Proportional  between  I  and  InfiniD 

If«=  1,  then.rfH(  =  =  -,i=i/7Z  = 

i-il 

i^cD  X  I  is  the  firft  of  twofliean  Proportional  _ 
between  '  and  Infinite.  And  univeifaliy  if  bo-, 
tween  l  and  Infinite  there  be  fuppofed  as  many 
mean  Propotiionals  as  there  are  Units  in  »  —  i, 

theilv<£r(  =  nzi_  =  V  .TT  =i/o»xi' 

fliall  be  the  iitll  of  thefe  Means. 

•  Cajt  id.  When  »  is  a  Fra<3ion,  (iippofe  n  —^ 

t 
— ,  hat '-it  becaufe  we  always  fuppofe»z.l 

f 

except  in  the  Apttlenian  where  »  —  i.    So  ti 


— =  — ,  therefore  A  H~  -^=-,  =  %f?= 
"      t  '-'If 

=  CO  »  1 1  -J  =  f  00  <  li?     So  for  fA;,  if »  =  i 

♦/'».  f=%i  ?  =  a.  then  AH=V oo"xT, 

Ctrfj 


of  iStUortoa 


'5J» 


Carol.  From  both  tbclc  Cafes  it  is  evident,, 
that  the  greater  number  we  fuppofe  « to  be, 
much  the  iboner  will  £.  f  meet  with  A  H\  { 
thegteater  we  fuppofe  n  to  be,  To  much  the  h 


will 


-orAbej 


but- 


-  (  or  — )  IS  the  cx- 
? 


ponenl  of (  or  oo )  which  gives  the  Va-*l 

lue  of  A  H.   Ergi  the  greater  that  »  it,   th«<  1 
ihorter  will  ^  «  be.  ^  E.  D. 

'  Sckl.  Since  in  all  Hyperbola's  A  ff= ll 

JV  I— l"    'i 

I  »    I         fr"  4.\ 

^  ==1    =  *'— |f  =  v  00  X  1 1»    M  fonml 

mean  Proportional  between  i  and  oo  x  i,  it  it  I 
worth  the  while  to  confider  what  (brt  of  Nunv'  1 
bers  thefc  means  ate,  viz.  whether  they  be  fi-  1 
nite,  infinite,  or  neither.  It  is  certain  the^  i 
cannot  be  finite,  for  then  it  would  follow  tha^J 
the  Square  of  a  finite  number  fhould  be  infinite*  I 
which  is  abfutd.  Nor  can  they  be  properly  J 
efteemed  Infinite,  for  the  equal  part  of  fuch  a  ' 
Infinite  mull  be  l  divided  by  fuch  a  mean. 
Dcmonftrathn.  Let  4denotethat  equal part.thcri  ■* 

' .  which  gives «  =  .       ,  _, 


SUE'D.  Exgra.  v^  x  t  or  a  mean  between  i 

and  infigite  muft  be  oo  « or   an  infinite^ 

^. »  Num. 


It 


6o  t^poIbpD^al  0^fnc(pie£^ 


^ 


Number  of  equal  Parts,  cadi  of  which  is 

i/oo 
I  divided  by  the  mean  between  i  and  m  x  iJ 


So  that  this  equal  part is  neither  finite. 

not  infinitely  fmall,  nor  infinitely  great,  and 

confequencly  the  mean  1/  oo^  i  is  not  proper- 
ly an  infinite  Number.  And  hence  we  fee  that 
there  are  Progrefiions  of  Numbers  whofe  Sums 
are  neither  finite  nor  infinite,  but  between  both* 
Ex. gra.  i7oox  i  where^  =- x, ^  =  i, fo i?M^i 

=^I=I+r  +  J  +  A  +  ^d^^•   iSaNum- 

ber  neither  finite  nor  infinite :  and  fb  all  thef 
means  between  i  and  Infinite,  are  neither  fi- 
nite nor  infinite. 

I  have  hitherto  confidered  only  thefe  Cafes  inr 
in  which  »  =  or  it.  1 ;  lee  us  now  fee  what  would 
be  the  Refult  if  We  fuppofe  /?  —  0.  It  is  evident 
then  that  the  general  Equation,  viz  jx'*'=  i  to  all 
Hyperbolas  would,  in,  this  v^aie  be7=  1,  {b 
chat  the  Hyperbola's  will  in  this  Cafe  degenerate 
into  a  ftrait  Line  DLF,  paral- 
lel to  A  H.  But  confidering  ic 
as  the  fimpleft  Hyperbola,  let 
us  confider  at  what  difiance  it 
will   meet  with  its  Afymp-  )^ k — H 

totes.  No  AT  uniyerfjilly  AQ^-^m  Cos  the   Sol 

ATI 

when 


D 


I 


of  muQiott. 


\6i 


-jfpart.  I.  ofPreh.  j.)  when  j:  =  o,  buc»  =  o 
by  SuppoHcion  :  Erge,  hex,  what  it  wiIIa-"— r, 
£rgo,  AC  r=i,  2.°-  From  the  Solution  of  pare 
i;  of  Preb.  3.  we  have  found  that  AH  -^ 

which  in  this  Ckfe  will  give  AH~ 


—  ; — :[_;_.  that  is  A  Pi  —  00!  °°  or 

be  infinite  Power  of  infinite. 

Corel.  I.  Confidering  a  ftrait  Line  as  an  Hy- 
Jicrbola,  ic  can  have  but  one  Afymptoce,  viz. 
A  H,  whofe  Concurfe  with  AfJ  is  at  greater 
Diftancc  from  A  than  any  other  Hyperbola 
whatfoever. 

Carol,  z.  All  the  Hyperbola fi  ji  .v"" ,~  i  whofe 
Alymptoces  are  AC,  AH  muft  interfefa:  D  F, 
ana  the  greater  n  is,  fo  much  the  more  they 
bend  towards  AHzaA  recede  from  D  F.  And 
as  they  all  intcrfedi  D  F,  fo  rhcy  all  intcrfcit 
one  another  in  one  point  only  ;  and  after  th? 
Interfet^ion,  that  in  which  »  is  greatcQ,   Hill 

rls  loweft  or  approaches  neareft  to  .4  f/. 
Scbot.  If  you  fuppofe  n  infinitely  great,  'Vlz. 

ff= ,  then  the  Hyperbola  will  be  a  ftrait 

I— I  ■' 

Line  parallel  ro  the  Afymptote  AC 

SeSi.  7.  We  have  now  finifhed  this  Bufinefs 
•f  the  Hyperbola's  which  has  afforded  us  a  nc«r. 
Speculation  of  Numbers,  viz,  oi  fuch  as  are 
" M  neither 


1 


I 
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neither  finite  nor  infinite,  which  deferves  to  be 
confider'd  better  than  either  my  Time  or  my 
Capacity  will  permit.  However  I  (hall  here 
ftt  down  a  few  thoughts  about  them,  till  I 
have  more  Leifure  to  pro(ecute  them* 

Firfi  then,  to  diftinguiih  them  from  finite 
and  infinite,  I  fhall  call  them  indefinite  Num- 
bers, and  denote  them  by  this  Sign  g(. 

i"".  Indefinite  Numbers  I  fuppofe  to  be  inter- 
mediate Numbers  lying  between  finite  and  in- 
finite :  For  as  we  do  not  defcend  iirom  i  to  o 
at  one  Step,  but  mull  pais  through  an  infinite 
Series  of  Fradions,  7,  7,  i,  t,  C^^*  So  it  is 
impoffible  that  in  afcending  from  i  to  00 ,  we 
fliould  pafs  immediately  from  finite  to  infinite; 
therefore  the  Steps  between  thefe  two  are  inde- 
finite Numbers  :  thus  before  we  arrive  from  i  to 
00  I,  we  muft  come  at  v"  00  i,  and  beforp  we 

come  at  \/  00  X  i  we  muft  firft  come  at  v^  <«  ^  i 
and  fo  on. 

'^  The  Rules  for  the  Arithmetick  of  Inde- 
finites, may  be  made  after  the  fame  manner  as 
is  done  for  that  of  Infinites  by  D.  Chtyne.    To 

which  1  fliall  add,  that  an  Indefinite  asoa-J-  or 

V       multiplied  by  another  Indefinite  as  00 17- 

■lakes  the  Produia  o^F-f  -f  -'-thisftodud  be- 

comes 
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tomes  Infinice  when  it  ha^]^s  that  qs^pr  i^ot 

=:zps,  but  the  Produ(%  is  only  Indefinite  when 

I. 

qs^pr  ^ps.    And  if  an  Indefinite  as  ooTj  -j 

J" 
be  divided  by  another  Indefinite  as  "oo -f,    the 

Quotient » |  —  —  —  is  infinite  when  qs  — pr 


is  A  or  =d  ps;    but  it  is  finite  when  ^  /  -^  ^  r  =2 
o,  and  indefinite  v/hcnqs ---ptirps. 
Note,  That  in  exprefling  an  Indefinite  Nutn^ 

ber  by  oo  -~,  I  always  fuppofe  the  Nuffieratot 

q  lefs  than  the  Denominator  p;  for  if  9  be  either 

A  or  =^p,  then  00  j-^  is  an  Infinite.    That  thefi 
Numbers  are  not  infinite,  may  be  thus  demon-" 

ftrated.  l((ex.  gr.)  1/  00  x  i  were  infinite,  then 

•0  X  =^=:  (  r=  y  ooxT)  muft  be  infinite^  and 
1/00 

al(b  -:=  muft  be  =  o  ;   Brgo  oe)  *  o  =  ^  x 

Vob 

■   I  •  .   ; 

--—(^-^^teo)  =  infinite,    but  00  x  o  =:i; 

V  CO  J 

^^i"^  I  ==t  infinite^  which  isabfurd. 


M  %  m: 


r 
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5(ff.  8.  Containing  fome  mifcellaneo^ 
things  rclaiing  to  Infinites, 

L(m.  hczFBDJebc 
a  Logariihmick  Curve 
whole  firll  Ordinate 
AB=  I,  Abfcifla^ C  ^__d^  ^^ 
=  A:,OrdinateC£>  —  y, 
and  Alymptotc   E  i 

Now  from  the  known  Property  of  thisCurvCjtt 
Follows, 

1°.  That  AC  arc  the  Logarithms  ofCD,  i. 
If  you  make  the  Ordinate  j^CD  rcprdenti 
Number,  then  its  Abfcifla  x(~AC)  OiaU  ^ 
the  Logarithm  thereof.  j 

a°  Thar  the  Logarithm  of  x  is  nothing;  for 
the  firft  Ordinate  AB=i,  but  its  Abfcifla  is 
=ro.  therefore  (by  i^J  the  Log.  of  i=a 

■f.  That  the  Ordinates  c  d  (to  the  left  of 
A  B)  denoting  Fradlions,  their  refpciSive  Ab- 
Icifla's  A  c  arc  the  Logarithms  of  thefe  Fra(~" 
ons  :  So  that  as  x  is  the  Log-  of  any  Integ 
C  D,  in  the  like  manner  ~  x  denotes  the  Li 
of  any  Fraction  {c  d).  , 

4°.  Thatthc  Log.  of  any  Fraftion  '^  is  t^ 
qua!  to  —  Log.  of  n.  So  that  the  Log.  of  any 
Fradion  (whofe  Numerator  is  \)  is  equal. i"  ' 
Magnitude  t©  the  Log.  of  that  whole  NumI 
which  is  the  Denominator  ;  there  being 
Difference  between  the  Log.  of  that  Fraflion  ~ 
and  the  Log.  of  this  Integer  n,  but  that  this  i| 
-j-  X  (becaufe  it  Jies  to  the  right  &om  A  towards 
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E)  and  th«  other  —x  becaufc  ic  lies  to  ihe  Icfc 
from  A  rewards  e. 

DemitJ? ration,  —  fignifies  i  divided  by  », 

cberetbre  by  the  Rules  of  piviiion  I  :  i  —  /  : 

«  =  Log.  of  the  Quotient,  viz,.  I  -.  —.  But  / : 
» 

J=o(bya°)£/^ff  — /:«  =  /.■ —.  ^.E.D. 

5®.  If  this  Curve  be  continued  {uirin^iie) 
from  Sin  infinitum,  then  /iwill  meet  with  the 
Afymptotc  at  an  infinite  Diftance^c:  But  it 
will  diverge  from  thp  Afymptotc  on  the  other 
fide,  fo  that  at  an  infinite  Diflance  A  £  the  lafl: 
Ordinate  E  F  will  be  infinite.  And  fincc  the 
laft Ordinate  e/"is  =  o,whofeAbfcil&  -^f  =  co, 
k  is  CYident  that  the  Log.  of  o  is  =  <»  or  rather 
==  —  00  :  It  is  evident  likewife  the  laft  Ordinate 
EFis=oo  ,  whole  AbfcifHi  ^  £  is  alfo  =:  00 . 
So  that  the  Log  of  o  and  the  Log.  of  00  arC 
equal,  only  the  one  is  +  00  and  th?  other  —  °° , 

'rop.  I.  —=00  =:  I  -f'  +  '  +!•!- !,($■<■• 

is  may  ieem  abfurd,  but  the  Demonftracioa 


CQua 


is  evident  from  the  foregoing  Lemma.  For ■ 

-.  Let  then =y.  That  isi— il"  '=y. 

M  3  ThU 


1 
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This  reduced  to  a  logarithmical  Equation  gives 
,— I  x/  :  1—1  =  /  :  Jf ;  that  is  — i  x/:o=/:jr. 
But  /  :  o  =  —  oo  (by  Art.  5.  of  the  htm.)  Ergo 
—  I X  —  00  /  :  jf,  that  is  +•  00  =  /  :  y.  There- 
fore jf  is  infinite (/r. jf  =  00 )  (brno  Numbei has 
an  affirmative  and  infinite  Logarithm,  except 
an  infinite  Number.    Since  then  7  =  03  ^  then 

=00  that  is  —  =  00 .  Q.E.D. 

i-i  o  ^ 

SchL  But  by  o  cannot  be  underftood  abfblute 
nothing,  for  an  infinite  Number  of  ablblute 
Nothings  cannot  majce  i  :  but  by  o  is  under* 
flood  an  infinitely  (mall  part,  as  in  the  cdc.  diff. 
4x  is  an  infinitely  fmall  part  of  x,  fc  tha£  dx  is 
9S  o  to  X :  not  that  ^a:  is  abfolutely  nothing*  for 
it  is  divifiblc  into  an  infinite  Number  of  Parts, 
each  of  which  is  ddx.  And  therefore  theDe* 
monflration,  which  fuppofing /and  ^  meeting  at 
an  infinite  Diilance  A  e^  makes  the  laft  Ordinate 
ef—o^  implies  no  more  but  thar  ef=dx.  But 
then  it  may  be  inquired  what  is  the  Quotient 
that  arifes  from  the  Divifion  of  1  by  abfblure 
Nothing.  I  fay  there  is  no  Quotient  becaufc 
there  is  no  Divifion  :  therefore  it  is  a  Mi/lake 
to  fay  the  Quotient  is  i  or  Unity  undivided, 
which  is  demonftrably  falfe,  neither  is  the  Quo- 
tient =  o.  For  properiy  (peaking  there  is  no 
Quotient,  and  therefore  it  is  an  Error  to  affign 
any#  In  likQ  manner,  it  is  an  Errot  to  fay  that 
9  ^  ^  makes  the  Produ^  o;  for  properly  fpcaking 

?he?e 
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there  is  no  Produdl.  It  is  true,  this  of  Multi- 
plication has  no  influence  upon  Pradice,  but 
that  of  Divifion  has. 

From  hence  ic  appears,  that  a  Curve  is  (aid 
to  meet  with  its  Aiymptote,  when  the  Ordinate 
is  infinitdy  little. 


This  fa'iie  Nptionjdoes  explain  how  ic  comes 
to  pafs  tjiat  I  divided  by  a  negative  Number, 
gives  4  Qt^Qtient  greater  tlian  inlinifc.  For  if. 
fwhen  you  call  LM—x,  K  L  —  i-)  fe~dx, 
theA]>?cau.fe.the  Points /and  e  arc  infinitely  near, 
we  may  conceive  the  Logaritbmick  Curve  con- 
tinued SIS  ioterfeding  ^^  in  the  Point y;  fo 
rSm  FS'f  ^f  %B  %S  i  G  makes  but  oqe  conti- 
nued Curve*"  wlictcoi  the  Part  above  reprefents 
the  {kfi^tjiji'tive  Numbers  by  its  Ordinates,  and 
the  negative  Numbers  ace  reprefemed  by  the 
Ordinotiss;  of  the  Pare  below ;  bije  A  is  the  Be- 
ginning, pif  the  Axis  for  the  Logaritlims  of  both, 
viz.  A  E,  A  H,  d'c.  are  the  Logarithms  of  the 
affitmative  Integers  F  E,  G  H,  &c. .  -  c  the 
*  M  4  Loga- 


r 
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Logarithm  of  any  afErmadve  Fradion,  ^^^tt;^ 
Ix^arithm  of  an  infinitely  little  fraftion/^ 
—  fl\.  j^zA,  AiE,  crc.  The  Logarithm^ 
ofche  negativcNumbers,  %  J  z  B,xE  zF,  c^c. 
Now  let »  be  any  Number  grcaier  than  Uni- 
ty, then  i^n  will  be  a  negative  Number,  k^ 

i!5  now  fee  what  the  Quotient  of  • will  bci 


let  it  be),  fo ~j.i.e.i—nl~^=y»  ^^is' 

1  -"» 
doc'd  to  a  logarichmick  Equation,  EquatioD 

gives  — :ix/:    i_n=/;)f. 

But  I  — n  is  a  negative  Number,  fuppoft  C'X, 
gr.)  oil  A  zB  [hen  -4 1 ^ is  —  /; i  _ «,  thetc- 
fore—  ly  A\A=l.j.  but  ^i,^^  At^  and' 
^e^=— oo,  iijcrefore  Ax  A^—oo'  Let 
then  ^ii4  =  _oox4 (where 4 i  i)  then  —  i 
x  _  OS  4  ;=  /  :  jr,  that  is  oo  >£  a=l:  j,  but  oo  itj 
*  '^  00 ,  £;-j^#  7  is  a  Number  greater  than  infi?: 
nite. 

And  here  it  is  obfervable  that  there  arc  affip^ 
mative  Numbers  lefs  than  nothing,  denoted  by 
the  feveral  Powers  of  <^*-,  as^A:',  dx',  &c.ot 
by  the  fecond,  third,  &c.  Differences,  and  thefo' 
Numbers  may  be  aptly  reptefcoted  by  tbeOtdi* 
nates  of  the  Logariihmick  Curve,  continued^ 
from /towards  i  H  when  li  jf",  is  affirmative,! 
from  %  f  towards  H^hcadi^  is  negative. 

Another  way  of  explaining  what  is  meanc  bj 


i^ 


i 
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^T-a  AH produ-         <, 

«d  indefinitely  he  j^  jT  i'  J>  j:   i'  ji  J 

divided  into  equal 

Pans  A B,  BC,  CD,  DE,  &c.  fo  that  a  Pace 

of  this  Line  Ihall  denote  any  Number,  Tuppo- 

(\B%AB  =  i,  let  then  xdenote  any  Number, 

M.?r.]a*=/4Band»  =  ^}.  fo =-^ 

¥        *'       *'       x' 

— +-T  +  —  +—,.&':■ 

»'    »'     >*     y 

Now  fuppofc  i>  infinitely  nearto  5,  then j_« 


=:Bl=dx,  fothat = — .     ^\Kx=ilx 

j~x       ax 
4- </«+<&,  ^c'.  Tbatisi>'x  =  i/x»  i+i  +  l 

+  1,  eS'c.    And  therefore  -7-  =—  +  —  + 

dx        X         t 

—  -1- — ,  ic.    But  by  Suppofition  x=AB 

dx      ' 

_     '         .  ,  I       ' 

But  —  =  I  + 1  + 1  +  I,  <^c.  Em  — = —,  PC 

O  O        c/x 

W«  =  o,  but  ^x  is  not  abfolutc  nothing,  and 

therefore  when  we  fay  —  =  1+1  +  1,  &ei 

o 
0  does  not  denotq  iblblutt  nothing,  but  only 
I'll  or  an  infinitely  rmall  pan  of  «.    And  thet» 

fore 
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fprc  when  fin  the  Qubtreric )  we  fay  let 

y  =  ^,  the  meaning  i^,  Qpt  thac  y  is  abfolutely 

equal  to  x;,  (for  then  there  would  b^  no.Divi- 

fion^  and  coniequently  no  Quotient)  but  only 

that  J  exqcfids  x  by  an  infinitely  fmall  Quantity 

Jxy  which  is  fufficient  to  make  them  equal. 

I  have  hitherto  confidcred  no  Progrertions  of 

Number^  except  thcfe  that  are  in  i\rirhffieti- 

cal  and  Geometrical  Progrenfidns,  and  thefe  that 

•  J. 
arife  from  ^ — ^,  f  as  in  §  y.  I  ihallnow  proceed 

.    i~i| 
to  treat  of  otiier  Progreffions,  and  thefe  which 

o6t;r  themfelvcs  firft  ar^  the.feveral  powers  of 

Numbers  in  an  Arithmetical  Progreffion.    Let 

then  z  denote  the  Sum  of  any  Arithmicrical 

Progfeflion i;  a-\^x,  a-^-zx^  4  +  3^,  a+^x, 

(fr.  ^  the ijutt  of  theic  Squares,  £  the.  Sum  of 

their  Cubes,  C  the  Sum  of  their  Biquac^rates,  &c. 

that  is,  let 

'  «=  '^4'  (a^x)»\'\d'^%x)  +Y^+5^) 

^(a'^-^xy&f.      ^  

B  =  4'.  4-  a  -f-  Jf  i'  +  rf-i-  3  xi'  +   4  +-  3  X\i 

-}-*■*- <ifTi*'  (Jr.-  .   '    ''•■'■:.     ' '  ■■'''■'•  ■■'■ 

And 


^-. 
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Aiid  fo  on  to  higher  Powers.  N«w  in  or^ec 
jto  find  the  Sum  of  any  of  the^e  Progreffions  af- 
cending  till  the  laft  Term  i8;  =  ooxi,  I  fliatt 
{vemife  thefe  following  Z;«wp^V»^  t?y.  the  help 
whereof  you  may  find  «,  A**Q  cf^-  for  any 
number  of  Terms.  Calling  therefore  t  the 
number  of  Terms  in  each  Series,  and  v  thp  lail 
Termof  thefirftwhofeSumis*.    I  fay 

LePf*  I.  JB  =r  ■'  -        — — — T — »      ■» 


x;!f 


•  >      .    -      3Jf.   ... .,    ,     ,    . 

6)^  A   '  :  '  "■■■-■  ■•' 

In  each  of  which  tx^^v.-^-x  —  a(hyLem.  r. 
^  I.)  and  it  is  eafy  to  Continue-  tfae^  Lemmas 
iotf  higher  Powers.    ,  ;♦. 

Before  we  apply  theCe  Lemmas  to  the  finding 
the  Sum  of  aiiy  Pfbgreflfon  whofe  iatV' Terai^  i9( 
infinite,  it  \ifma  hk  tttetffiay  to ,  (ofeiftitut^  chb 
^lues  of  .f,  jtjf  ^l'B';'C}ii(^.  -Wliwi  you  have 
made  thid  SubftlCu^ibn;  you  ;|Attift  ^ejddl- imt-of 
theI.fww4's.evervTerm.in  which- v'Tdpes  nQt 
occur,-  for  tb^iaftjTerni  being  Infiuite,  wilf 
njaK<rv  9n  inoefii^e^  Number,  ^nd  rmcealltlle 

otfif 
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other  Terms  (in  whicli  v  is  noc)  are  finite,  there- 
fore they  are  as  nothing  in  t^^-^zQ.  of  v  and  con^ 
fcqucncly  to  be  reje<9ed.  So,  for  Progce/Iions 
wbefc  laft  Term  is  =  c» ,  the  Lemm^  will  bp' 

X.em.  I.  * 


Lem.  1.  A—- — 


V    — Jf  If 


3^ 


4'        , 


S9* 


J*  30 

Let  us  now  con(ider  what  the  value  of  v  i^ 

in  each  of  the  Lemma's  A,  B^  C,  ^c.  An  exanv 

pie  or  two  will  make  the  thing  plain. 

Ex.i.    Lee      ( i,x,;,4, ^i^f^.tov^whole 


Thenfoi/>M. 


JSum  is  z- 

C  who(e  Sum  is  . 


tovV 


,  zf ,  &e. 
\A. 
But  v'  =  00  (by  5»;>^ J  Therefore  w  =  v'oo 
00  It  fe  that  C07  }s  the  value  of  v  itiLem-Td.  In  like 

vanner  ^  00  or  00  f  is  the  valae  of  v  in  I^m.  ^ 
And  univerfally  if  e  denote  the  Exponent  ofthoi 
Power  to  which  each  of  the  Terms  of  an; 
Arithmetical  Progrcflion  are  raifed,  then  v  - 

/  00  =  *»  i".  in  the  Lemms  that  gives  the  Sum 
pf  thefc  Tcnj^s  (whofc  Ijft  i^  90  ^  raifed  to.  thj 
fowcr. 
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Fref,  I .  To  find  the  Sum  of  a  Series  of  Num- 
bers (continued  till  the  laft  Term  is  oo  )  whofe 
Terms  are  the  Squares  of  any  Arithmetical  Pro* 
gre/Iion, 

ij)'  —  x^v 

By  Lm.  2.  the  Sum  fought  is  -4  = 

5* 

— ^ ,  but  in  this  Cafe  v  =  Veoor  00  5,' 

3 
therefore  all  the  Terms  except  the  higheft  muft 
cvanifh,  and  confequcntly    the  Sum   of  the 
1/'     r~i?     00  f  067 

Squares /4  =  — ■— 2£d-:= ^oo^c — , 

3*  ,    3»      3^  3* 

Examf.  Let  x  be  =^  i,  fb  i,  i,  3,  4.  (^f-  to 
V'oo'is  the  Arithmetical  Progteffion,  the  Sum 
( W )  of  whofe  Squares  is  fought ;  J  fay  i  -f  4  + 
9-\-x6  6c.  00  X  "j  V'  00  that  is,  the  Sum  of  the 
Progreffion  is  an  infinite  Number  of  equal  Part^ 
each  of  which  is  -)  •  00 . 

Tro^.  2.  Tofind  the  Sum  of  the  Cubes  of  any 
Arithmetical  Progrenfion. 

In  this  Ca(c  v = \/m  or  00  f .  Therefore  in 
Zfw.  \d'  all  the  Terms  except  the  higheftmuft 

«vaai{h,  fo  that  B  ==  —  =  —  00  M^=  - 
4»        4x 


H 
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£x.  Lecicziri*  fo  itifl,A,$,&e'  to  VSoT 
is  the  Arichmecical  Progreflion,  the  Sum  ( iff  }  of 
wbofe  Cubes  is  fought,  liay  i  -f  8  4'X7Hr<^4 

3 
Prof,  y  To  find  the  Sum  of   the  Biqaa- 

drates  ot  any  Arithmetical  ProgrefSon. 

4 

,  In  rflis  Cafe  1/ =  v'poor  ooV    Therefore  by 

.    ^       v^  I  I 

007 

■ 

£x.  Let«=i,  foi,x, 3,4,e7^.  to  voo    la 

the  Arithmetical  Progteffioh,   I  fay  then  that 

«  '•  ■  « 

Pr^^.  4.  Univerfal  Let  ^  denote  the  Exponent 
of  any  Power^  to  which  the  Tefms  of  any  Arith* 
meticarProgreffion  a*  4+X/  d^%  x.  i-^3  ^5 
e^^.  are  raifed,  and  it  is  required  to  find  the  Sunfk 
of  the  Terms  fo  raifed.    \  fay 

00  i     ' 

»v  Scholium.  From  hence  may  be  eafily  deduc'd 

the  Quadratures  of  all  the  Parabola  s  ^  =  ^ 

(wherG 
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where  z  is  the  Ordinate,  jf  the  Abfcifla,  and  t 
an  affirmative  Number)    which  is  one  remarka- 
ble ufe  of  this  Arithmctick  of  Infimtes.    For 
if  in  this  Figure  A  ^= ^  B  C  » 
=  x,  and  ;5=jf*  it  fs  plain  that 
if  you  put  )f=  I,  1,  3;  4,  5",  y 
C^^.   fticceffivcly,     then    will-' 
;&r=  I*,  x%  9%  4%  c^r    fucce- 
iTively  t   which  fliews  that  the  ^ 
Ocdinates  are  the  Terms  of 
an  Arithnjetical  Progjreflion  raised  to  a,jPower;i\. 
Whofe  Exponent  is  t^  and  that  (x)  the  common 
Difference  is  1 ;  But  if  the  firfr  Abfcifla  ^^xi 
be  infinitely  (br  indefinitely  fmall)  then  theOr^ 
dinates  will  be  infinitely  near  to  one  another^,' 
andthelaft  Ordinate  B  C  will  bean  00  Number' 
of  thefe  Opesf  Thecefore  fince  to  find  the  Are^v 
ABc,i^  in  cSe&,  to  find  the  Sum  of  the  Or- 
dinatesj  and  Tmce  the  Ordinates  are  1%  %.  ^%  4% 
5vf  &<^  till  you  come  to  the  laft  which'iS  BC 
=  00.    Therefore  by  Prop.  4.  ABC  =z  00  ^ 

*  BC]^    ■•■' 

* r  that isABCz=:BC^  —r^^i    the  fame 


which  is  found  by  the  ord^ni^ry'  Mcthod^s  of 
Quadratures.^  And  note  that  the  whole  Ab(^ii& . 
A  B  dcriotesJ:he  Numbq:  of  tli  Terms: 

IsT.  B,  The  ^adrature  «/*;  dl  f>rts  of  Curves^ . 
exfrefsd  hj  oncl'erm,th$^'4^n'di  itM.  etffj  h  ^^^^ 

Method  to  4li  Serfs  of  j^adraturcs  hitherto  difcr^ 
vercd.  AD- 
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ADDITIONS. 

!  have  {hewn  inp.i6o.  ^c.  that  meanPropott/i 
nals,  between  t  and  aoate  neither  6nitenoTinif* 
nite.  For  a  farthct  illuftrarion  of  what  1  have  fai4 
upon  this  Head  let  us  confldet  what  thefe  Progi 
flions  are,  whofe  Sum  is  mote  than  finite  and 
lets  than  infinite. 

Frnf.  I.  \/  00  is  a  mean  between  I  andial 

nice;  but  <n= ,     therefore   •   »    : 

i-i 

=  v—ij' which  by  Sir  ^if  Ifewteti^stba 


orcm  gives 

yoo  =  r^|   *  =  i+-i+, 


rii^xjxy 


&t. '  tliatist^  I  + 1  +  i. 


=  1  +  ::  4 ! -—  ^ ^Ti^-oW 

ix^      ii<4^6      1x4X6x0 

And  fo  (by  (quarini^  each  fide  of  this  Etgtiati 

«nj  you  will  find  it  in  Fad  ro  be  i  + 1  +  r 

6'c.~i-\-  i-^i,  ^c.  Prnin  'lencc  it  appeal 

that  the  Progreflion,  whole  Sum  (being  neitli 

finite  nor  infinite)  is  Vx  confifts  of  Ftai^iod 

whbfe  Numetatots  are  the"roduds  of  thecal 

Cioual  MulcipUcacion  of  the  AtithnKCical  Fn 

greflirt 


of  SUUsitm. 
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grcflion  I,  I,  3,  S,  7,  9,  &c.  and  the  Doiomi- 
Aaiots  are  the  Produi^s  of  the  Multiplications 
of  the  Terms  of  this  Arithmetical  Progre/lioa 

•rtU  In  like  manner  you  may  find  ^  oa^l 


V°°^'*  bytcfolving 


1 — 1|        ^e.     into  a  Seriet   fay 

Sir  l[uc  Nmtm's  Theorems.    So 
1 

•  O0  2r 


Vt 


— —  1  '  «  4^ 


t!>-c.    tehere  the  Numerators  4*1  "" 
3x«<i) 
Denominators  are  in  Arithmetical  ProgteflionSi 
who(e  common  difierence  is  3. 
5  J        — i  t*6 

v'oo=-T-" '  =  1—11  14.7  +  -^ ' 

•  l-I  '  J^'^J 

jxio>'i5  V  1  — 1 

■;=  I  +  i- +  lilt?  +  li£+iild 

»xzt«3<'<4e  <>>»     " 


x^c  »je 


f>^ 


•  « «  %  •  mm  •    •.     ■  •     ^..         ^  «.^ 


78  i^i^aofopWaA^  t^tnctpiesat 


mmm 


Frep.  &.  Lee  1  be  the  firfl:,  r  tfaeiecond,  and 

V  the  lail  Term  of  a  Geomctrfeai  Progreflion 

I,  r,  r\  r\  r\  &c.  and  /  the  numbcc  of  Terms^ 

/ 
then  i;=r''"'  =  — ;  which  gives  1^  =f  v. 

r 

Corel.  Let  ^  be  the  number  of  Tehns^  afkd  v 
the  laft  Term  in  the  like  Progreffion  i,  /,  /*,  /% 
s^  &c,  then,?;  =  ^  f - '. 

Cirol  %.  From  thefe  t\;(^o  Valuesiof  t/,  I  have 
this  Equation  r^~ *  =  f^"" ! ;  whence-  it .  appears 
thatJf  s  be  grcata  than  r,  then  ^wiU  t  ^  ^ 
that  ts»  Ih  any  two  l^rogreiiions  whofe  firft 
^crihs  are  the  fame,  that  whofe  iecond  Term  $ 
isjgreater  than  r-the  fecqnd  Term  of  dieocher^ 
^^'vX  fooncr  arrive  at  any  given  numl)er  v. 

Example.  Letr=t,  then  1,2,4,8,16.  Let 
5~4,  then  1,4,16.  that  is,  there  are  f  Terms 
(or  /  =  5  )  in  arriving  at  1 6  in  the  firft  Progre* 
flion,  whereas  in  the  fecond  ^t  =  3 )  it  arrives 
at  16  in  the  ^^Term* 

Frohlem^  Having  r,  /,  s^  to  find  t  in  which 

they  fhall  both  have  the  fame  laft  Term  v. 

.  .  Sol.  j'^-'  =r'""'  (by  Corol  %.)  this  tornd  into 

a  IogaS;itbiftical  Equation  is  t— i  xls=t^ixlr^ 

.  tlr-^ls  —  lr  _ 

:wniQb  tedj^ced  gives  t  =.    — ■■   ,  '. — 


tlr—'lr  , 

— -; h  I.  ^.  E.  L 

Is 


_  • 


«      » 


Corol.  Bccaufe  by.  Prop.  t.  P=:rv9  tfaero*  | 
feiref /r==/ri;^  fo  fubftituting  Irv  in  place  ! 


fiW'r^    t75> 


bVthi  yeiftaU  bav</r 


^W  ^p    I    I  i       i  ^  I    i  *■*— * 


CoroU^X^    Becaufe  by  Corol  i.  tlr~irv$ 
therefore  f  =  -y— .  And  confequently 

Irv     hv      Ir 
/-.»=-- — -  +  ---I. 

If  Is  Is  ^  ^  :> 


^«       ^ 


But  by  the  kriowti  property  of  Numbers  we 
nave  I  r  -^  I  v  =z  I  r  v,  therefore  f  —  t=;= 

'.-.irv^M^  -  ir^iv-  tr       .•■;'' 

■■  i —  — r f-  T^  —  1  that  is  t 


Is  Is 


trf  rrf-^  r"  — ^  'i  tl^t  is, 
I  r       Is 

Iv       Iv 

'"    '    :  Ir    'Is*     .  ^   •■    :       ^  ■    ,\  -'    ;.. 
CortU  I,  lAt  the  utu  Term  v  be  infinite  pr 

00, then  *  —  *=-; J — ;   which  mcwS 

'.    .    ,    .  .  w  Is,...,.     .     .  ,.  - 

Iiow  much  {b«ner  the  Progteflion  i,  s,  s^Ji 
i',  c^ff.  .will  airive  at  » ,  th^  i»  r,  >f,  r^  &c* 
that  is,  how  many  moreXerms  tjhere  ijB  in  ^»:r*y% 
xrS  e^f.  than  in  i,  /,  si  s^,  ^c.  when  cb«  Wifl^ 


1$  09 


• 


»>        ■  ;    .  .  .. 


k  • 


Itx 


•  -"■'^ 


■VtoriP 


^1^fU>tamMbit^imfitsi 


Prof,  j^  Let  BG=^x  GE 

z=y;  yje*  ±:  it,  xfhtte  iisany 

number  greater  tb^a  Unity. 
Then  by  the  C^aleuUu  Integra" 
lit,  wc  have  D  EG  B  A  == 


zl — ,  to  putting  *=  I,  VfihimPjS<^BA^ 


' .        • 


•)i». 


-  ■■..  ..:v;  ; 

Bui; =  i  +  i  4-  j-  4.  5I  +.V  e^^.  :i 

pEGBA.  ^rr; 

But  calling  t;  the  lad  Term  of  tins  afeeading 
Geometridal  Progrcffion  i  +  ^  4- 1*  +  s^'-^  &e. 
we  fliall(^4s  is  flicwn  in  Page  £  36.  of  chisCbapter) 

s  V 

have  I  +  z+r -f  j'  +i^+  c^^.  =  — ^hcfc- 
fofc  DEGBA—- .  So  that  wc  have  three 

s  —  I 

diflcrent  exprefliaos  of  the  Area  DEGBA,  viz^ 

,  and  the  Series  i  -f  5  +  i!  +A  "r 


I  ~z  s^i 

'•"  Btat  what  this  dumber  vis  (Urhidi^ferietes  the 

laft Terip  of  the  Prpgrcflion  1  ^  ^  +  35*  -i  /J  &c.) 

ris  hot  fo  eafy  to  determine  t  certainly  if  oinnot 

be  V  =  00  X  I  or  I  +  I  +  I  &c^  fof  then 

DEGBA 


i 


ailqi«;4R^(!ftlar^o;i!;0f    j:?ii 


D£(7S^=:ioQ  1^,-^7^  jthcccfore  ifinoneHy- 
pcrbolft  we  pBI  f  — '»,  '()(■//.  f  K^  ^^x)  we  have 


and    putting  in  ano* 
5^  *'  =  I  >    we     have 


cher  "  :».  —  i^.  (  ^c;/ 

DG £B -4  =oox  i;  now  this  would  make  the 
Area  of  the  Hyperbola  yx*  =  \  fcil.  co  x  i  grea- 
ter than  the  Area  of  the  Hyperbola  y  v^  =  s  fcil. 
ooK  .-  (bccaufe  1^7)  but  it  is  cafy  coDemon- 
flratc,  that  in  the  Hyperbola's  yx'=i,  the 
greater  we  fuppofe  the  Exponent  s,  Co  fliall  the 
Area  0£GS^  (adjacent  to  B(j)bc  the  grea- 
ter, and  confetjucntly  the  Jaft  Terip  y  of  tUc 
feries  1  -f-  j  +  j'  +  -i'  &^-  cannot  be  co  or  i  +■ 
1 4-  J  +  H  -f  *  &^'  fot  i^pon  fhac  vjloe  of  v, 

J  v 

the  exprclTion  ——■  would    make   th^    Area 

D EG B  A  to decrcafe  as  s  did  incrcafe. 

To  dilcover  the  value  of  x',we  have  D6EBA = 
s  V    '■'■■■     I  S—l       i  — * 

•— : — ^;  which  gives  f  = i=-^-t 

j-i^i  — •»  ■  s-f       1,^ 


aving  found  v=.-tt-,  we  fta  that  in  two 
— ■  J 

Esrent  Hyperbolas  fffsr.^r. jrjt*=  t,  andyj** 

it  ■«,)  vcinnot  hate  iKi!  fame  value,  for  in  the 

formof  V  z=  —r^  which  is  lefs  thenn  =;  — — , 

in  tjie  other.  N  }  SutoX 
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-  ■-»  .  ^ . 


S  —  I 

Secondlj.  From  the  value  of  v  =  — *— ^x 

we  fee  that  the  lad:  Term  v  is  equal  to  the  Sum 
of  the  Series  (w;s- 1  +i  +i*+f^  «Jt)  mukiplied 

$     I  I 

Upon  — »^  for isc^  1 4 j+j^4"  -^^  fti^^-* 

CoroL  I  fay  the  laft  Term  v  cannot  be  m  x  ir, 
take  what  number  you  will  for  n  jfexcept  in  the 
Cafe  of  the  common  Hyperbola,  where  ^=0 
For  if  it  were  poifible«  let  1;  =  qo  ^n^  then  mufl! 

— z  —  ^^n,  therefore i  —  I  =  00  >^ iij  —  w% 

which  gives  i  =  00  >«  — — » andcpnfequcntJy 

■   • '  / — If  ■'  ^■ 

I        ns  —  n$^^        I  ■    ?  .     ns—ns^ 


-,  but  —  =0^  therefore 


QO  i""I  00  .     .  i — I 

r=  o,  which  gives  s  =  1.    Q.  E.  D. 

CoroL  2a  It  is  evident  that  v  is  feme  power 
of/,  let  the  Exponent  of  that  Power  be  n,  fcit. 

J  V  I  S  X  s^ 

v  —  s\  but -=  -r — ,.  therefore   -r-^  = 

S—  I        IS  ,   ,"■  .     I  ""x 

I  ^^  ~f*  I  I 

»  /W^y?, = ,  therefore  s"^'  = 


x—s  J  —  I        I  ^^ 


I 


^^i  X  —--,  which  reduced  to  9.Logarithmick 


• '      i 


__      ^  I 

Equation  gives  « -f  i  ylis=h  i^  t'^lf-^l 
wtoW  gives  «aiiiILi±iilS'  tr*-^  ^£  A 


•  »  .-  -  . 


■>>'ir    • 


mmr'i^imm^mmmmm'mmm  i    ■  >! 


i       ' 


Jn  JiiSWE^  to  Mr.  Varigrtbrt'y  %€- 
fkStions  upon  Spaces  greater  than^infiiiite.  . 

LET  BC,  y^C  making  a  right  Angle  at  C 
be  the  Afymptbtes  of  any  Hypfeirbola  BG^i ; 
the  Ablcifle  C £  =  AT, ,  and  Ordinate  LG—f\ 
and  the  general  Equation  to  all  Hyperbola's 

J  of—  I.    Then  becaufe  jf  =  —  ^=  x'^-,    we 

have ydx  =x^'dx^  therefore  f  zfHic^^  fr 
x"'  Jx;  but  by  the  Calculus  Integrj^lis  /  J  ^~* 

ilx  =  — ,  therefore/:  ydx  —  — .;  But/; 
I— r  I— f 


j^t-i 


ydx  =  BGLCB,  therefore —^J?Gi  Cfl; 

I 

This     Conclu/ion 
("though  deduced  na-  ^   ^ 
turally  from  Principles 
which    Mr.  Varignon 
acknowledges   to  be  ^ 
true)  he  denies,  aflii-  ^^ 

ring  us  that  it  is  only 

the  Negative  Exprcffi   C         %a7  wS 

on  of  the  Area  AG  LA 

or  Complement  of  iS 6 iC 5.  when  f^i  Bi^t 
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us    cof>ftder    the    Algehnkal  Exprcflniw 
thtfe  two   Spares   BGLCB  and   ji^'BA- 

WhavQilreaiJy  found  BGiCS=:-!-j  ;  a/t^ 

I— c 
calling  the  Abfcifle  C/W=y,    and  QcdiMte 
MG  —  x,  we  fliall  from  the  Equation  jVWi; 

;-,  -.in;»- 

,>f,i-«;  .-.■Ili 

thereforoiSI  C^WC^' , — >-i  ftoaiwhidii 

«"■■' 
you  fubftraa  C M  G  L=jx  =  x'^',  the  Re- 
mainder will  be  fas  Mr.  firjgmrtiiys)  iGL4 

zz  — ,  which  is  indeed  the  Negative  of— 

t_i  i—t 

But  his  Conclufion  is  faire  and  gtoundlefs,  vie 

tltpt  —    js  npt  the  ExprelTion  of  the  Space 

BGLCB,  but  only  (when  f  ^  l)  the  negative 
ExprcfTion  of  its  Complement  AG  LA.  Fop 
(according  to  the  Principles  of  the  Calculus  Ij)te- 

gialis.)  —^;  is  as  certainly  ttie  ExpteQioa  of  tfie 

Sp»«e*e£C«.  as  it*  Ncgaiivp  ^-'-i^  '^'"'Ii? 

Expreflion  of  its  Coinpfcnicnt  ^Ci^.  -fltli 
this  is  ftiltablc  to  Natures  Proceedings,  w>7  to 
do  things  in  the  iimplell  ^nd  mod  gcner:^!  Me, 
(had,  and  conlc^ucAtljr  tij  girroiie  &{>|:e'flion 

vf 


(!-)frr!tf''SeittWt^^' 
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of  the;AfX!aof  a  Figure  and  of  its  Coiuplemcnc, 
when  it,aui  be  doiK.     And  may  it  ooc  (with  as 

good  reafou)  be  faid  ihac  —  is  not  the  Expre* 

flion  of  ithe  Space  ^  G  Z.  ^  but  of  its  G)mp!e- 
ment  BG  LCB  ;  And  not  only  it  may  be  faid, 
but  Mr,  Varigncn  muft  fay  fo  in  all  the  innu- 
merable Cafes  where  e~7 1  ;  and  to  (ay  it  is  noc 
whcnf  z.  I,  and  it  is  when  c  7  i ;  what  is  this 
but  to  fay  backward  and  forW'ard,  according  as 
it  will  anfwer  his  Conceit  of  denying  that  there 
are  Spaces  greater  than  infinite ;  But  to  put 
this  Controverfy  beyond  ail  difpute,  lee  us  rc- 
foiv?  theft  two  finite  Exprcffions  of  the  Spaces 
B  G  LC  B,^ajid  ^  G  li'A,  into  infinite  Series's. 

I. =  »'T"'  t-F  f +c'+  c'  fA  &c.    when 

i—e 

you  begin  the  Divifion  with  1,  as  here  it 

naturally  fliould. 

*'~*  __  I        I         t         »  >» 

11.  -r--*  -'<  -^.---^ -  - T  -^»"'*C!  — 
I— f  e         «*     ,  ('     ^  e*  ,     ^ 

^  When  yoti  b^giti  cbcUivifion  with  — .  #, 


n  .'•.>  I 


.i^-y^^  i'-f-'4  '^' 


HI: 


Wheayou  btgin  the  ttvifipn  with  0  as^Jierc 
it  naturally  fliould^ 


■begin  dicOiViTibn  \w:h  ^ 


u  i^porof^paniteM^uiB; 


Thus  it  appears  that  each  of  thele  two-Expre" 
flions  give  two' Series,  of  which  the  /irft-is'che 
Area  diredly  fought,  and  the  other  the.  nega- 
tive Exprcflion  of  its  Complement  i'  (b  '^ 

I  «♦  +  &c. 

\-AGLA= =x -'x ^  - 

&c 


\j 


AQLA- 


^-* 


t—\ 


1,1  I     , 

ere* 


—  4-  &C. 


.1— c 


■^  e'  — ^  — &c. 

Thefe  are  plain  and  obvious  Conclufions  de- 
duced from  the  known  s^nd  common  Operations 
of  Arithmecick,  and  utterly  overthrow  jtll  that 
Mr.  Varignon  alledges  againfl;  Spaces  greater  than 
infinite. 

For  without  any  limitation  Ccxcepc  e^  i) 


he  fays  that 


X 


I—  i 


is   not  the   ExprefHoa  of 


BGLCB,    but  the  Negative  of  the  Space 
AG  LA.    And  iCfo^  thini  (by  Series  J.)  it  will 

follow 


"^^ 


CaSfUSfQn^x  itT. 


follow,  that  x'^  X  ,1  4-  tf  +  e^n'  <'  +  ^\  &p.    is 
iche  Negative  Expreffion  of  the  Space  AG  LA  ^, 
and  this  I  fay  implies  two  manifeft  Abfurdities  i 
(i ft)  That  a  Sdni  of  affirmative  Quantities  isf 
Negative ,  and  (idly)  That  the  Sum  of  an  infi* 
nitc  Geometrical  Progreffion,  whofe  Terms  arc 
continually  increafing,  is  equal  to  a  finite  Quan-' 
tity,  i.  e.  That  AflSrmative  is  Negative,  and  in-, 
finite  is  Finite. 

That  which  (eems  to  Ihock  Mr.  yarignon  is 
that  there  (hould  be  Spaces  greater  than  infinite, 
for  he  tells  us  exprefly  that  he  looks  upon  this 
as  a  Contradiction.  But  this  difficulty  will 
foon  evanifh,  if/hc  coofiders/wh^t  is  the  fimple 
Idea  of  Infinite  ;  and  becaufe  he  confefTes  that 
in  the  AfUl&nian  Hyperbola  B  G 14^  the  Space 
BGLC £'is  infinite,  therefore  lee  vs  take  the 
Arithmetick  '  value  of  BGLCB  for  infinite, 
but  in  that  I|y|<rbpla  e^=^i^  194.  therefore  ( if 
we  put  likewife ; Af  =  I  Jf  !^9  ^U  by  Series  i 
h2L\Q B G LC ^^J  +  i^i+  I  +  i  &c.  that 
is  BGLCB  -=i\ii^K'Jot  laa  ijQ^ite  number  of 
Units.  So  that  when  wi^y  z  +-2  +  2+2  ^c. 
or  00  X  X  13  more  than  infinite,  no  more  is  meant, 
but  that  it  is  greater  then  fimple  infinite  or 
©Q  ^  I ;  i.e.  (taking  00  x  i  for  the  Unit,  by 
which  we  meafiire  Quantities  chat  are  infinite^ 
6p  ^  X  ^  00  X  i^  or  1  z.  u 

This  will  be  yet  plainer  in  the  (^k  of  finites. 

It  is  certain  no  Quantity  can  be  le(s  (han  finite 

■  '     ■■      ^     '.:.•■  (as 


fas  none  can  be  greater  tlian  infinite)  which  wd 
fluti  dcixota  by  O  X  I  OE  i  {  when  iikythe^ 
that  <3>'-;  islelstheae  %  i,  I  mean  no niprc  t 
that  r  Ct  i  and  bccaufe  I  have  defined  cheld^. 
of  finite  by  O  ic  I  or  i,  I  may  very  propciiy  Cnfl 
that  Q  X  7  or ;  is  Icfs  then  a  finite  Quantity.      '  ^ 


^O.OKSr  Edazed  ibi    GeeriC   Strihun 
Jr/^ftftt;,  agaii^ft  she  Rfi4 
Ccrnhill. 

Folio. 

I  NScciefiaftical  Hiftory  of  Great  BrittiM.  frwh 

J^  t!ic  Firft  planting  of  Ciri/Jwuitj-tothe  Endof 

B  Reign  of  King  Charltt  H.  with  an  AccoUnc  Of 
th*  Affairsof  Religionin/ce/dW.  Gollededfrom 
the  belt  Hiftoriansj  Councils,  and  Records-  By 
Jercmj  Coliitr,  M.  A.     In  Two  Volumes. 

Cefmografby,  Containing  the  Geography  and 
Hiftory  of  the  whole  World,  and  all  the  principal 
Kingdoms,  Provinces,  Ifles,  &c.  thereof.  ByDo- 
Aor  Titer  Heylm.  Now  Very  much  enlarg'd,  with 
the  addition  of  New  Maps,  By  Edvfard  Babun^  Efq; 

The  Lives  and  CharaAers  of  the  moft  Eminent 
Writers  of  the  Sceti  Nation ;  with  an  Abftrad  and 
Catalogue  of  their  Works  ,■  tbeir  various  Editions ; 
and  thejudgment  of  the,Learned  concerning  them. 
By  George  M'icketizU,  M.  D-  Fellow  of  the  Royal 
College  of  Phyfitians  in  Edinkurgb.  In  Three  Vo- 
lumes. 

FraSicki  of  che  1-aws  of  Scotland^  CoIIeded  by 
Sir  Robert  SfotUwood,  Prefident  of  the  College  of 
Juftice,  and  Secretary  of  State  to  K.  Char.  I.  To- 
gether with  AbftraAs  from  the  ancient  Records, 
declaring  the  manner  of  adminiftring  Juftice  in 
Civil  Caufes,  before  the  College  of  Jultice  was 
erefted,  with  the  Memoirs  of  his  Life  and  Trial 
for  pretended  Treafon  againft  the  States,  in  164;, 
and  1646. 

The  Martial  Atchievements  of  the  5«f/ Nation  ; 
being  an  account  of  the  Lives,  Charaders,  and  me- 
morable Anions,  of  fuch  Sccumen  as  have  (tgna- 
liz'd  themfelves  by  Sword  at  borne  and  abroad. 
And  a  Siwvey  of  the  Military  Tranfadions, 
v/htiKXxiScetlaniqi  Sesrsmmha.ic  been  reaurkably 
':"r-'^  :"■  '^'^  ■'-^'''  :-'■  ■  «n. 


jjte^iccrti'tl,'  from.  tVe  Krft  "Efeablifliincut,  of.  the 
'ferr  Monar^hy-to  ttiis  prefent  Tinic.   .By  F^trick 

AyercremlfyfM..D.  ■"■  »  -i 

Tlie  whole  Works  oflPilliam  Druinmnd  oiHa*~ 
thomdenj  flcwly  Publifli'd  from  the  Aut/ior's  Origi- 
Hai Copies,  feVcralofwhith  were  never  I»jintt:d 
iitfdfe  to  which  ifrjircfiSd  the  fllutlior's  life. 
"  ^Jff^^  ^Mntl^,'  Tr^hllated  by  Bifhop  Dou^ifi  fn 
'Ht'tSTeiir  ijj;-,  A'Mew'Edition,  CbrreiSea  from 
Sft  eicellenc  MahilltritJt,  with  a  large  Glonary 
jexpl^ining  the  difficalt'Wofds,  wliicli  rriay  ferrc 
titeV  a'.Diftioriary  to  thft  OM  Scor^tjfc  Lartguage ,' 
Wifli  an  accpunt  of  the  Author's  Life'  and  Wri- 


'ftfldj.'    Never  before  extant. " 


Kg;'  N' 

'iTlie  Ri| 


Qf 


^^'an.    By  the  eifimetitly  Le^tied'aiid  Judidous 
'•^i.Thomai Craig,    Witii  a  Prfefel?:,  giving  ah  Ac- 
•'cfiaiirdf  the  Aiithor-and  his'AflVtftniry/ 
-:%  View  of  ^Ke  times,  itfie^t  Principles  ana 

'l»raaices ;  tn  thefdur  VoTaWfiSs'ttif  fi^||tatfal|l. 

By  TbiiaUtbis.-      ■ 

-  "Dr^iats  Plays  ihTWoVoliltflei' 


Quarto, 

TH  E  SeeinUai  CtntrovtrJ/  difcufi'd :  Wherein  the 
chief  of  the  Sa^inian  TraSt  (publifh'd  of  late 
'  Years)  are  confider'd.    In  Six  Dialogues.    With 
-  Defences  and  a  Supplement,  in  anfwer  to  Clendoa's 
Book  De  Perffimt.     ^y  Charles  UJUe. 

i'.  t.m  difrob'dfrcm  his  Dijfjfift  of  Light  :  Ot  the 

^.ktrt  UA  Shifts  to  cover  their  monlhous  Here- 

iid  fully  opeo. 

The  ',7iltg<-y  of  Sin  and  Herefy,  attempted  from 

.-chP  firft  War  chat  they  raifed  in  Heaven,  throngh. 

their 


their  various  Saccefies  and  Progrefs  upon.  Ear$i^ 
to  the  final  Victory  over  them  and  Condemnati- 
on in  ItelL 

The  New  Aflbciatioa  of  thofe  call'd  Moderate 
Cburcb-mm  with  the  modern  Whigs  and  fanatich, 
to  undermine  and  blow  up  the  prefem  Church  and' 
Qbremment.  With  a  Supplement  on  occafion  of 
the  New  Scot  A  trahpirian  Covenant.  Two  Parts.^ 
.  jUU^firifflafis/Sbepberd^sCl^^^  Where- 
in the  Oe^ns  of  the  DiJJen$ers  againft  the  Church, 
^nd  fheir  Behaviour  towards  Her.  Majefly^  avQ 
laid  ppftn.  *  With-  the  Cafe  of  Occajional  Canjirmhf 

conndeifd. 

C^ffandra.  (But  I  hope  not)  telling  what  will 
come  of  it.  Whereih  the  New  Aifociations,  i^c. 
are  confider'd.  No.i.  No.  2. 

The  Bifiicf  of  Sarmns  proper  Deface  from  a 
Speech ^aiid  to  have  been  fpoken  by  him.  In  Two 
Parts.  ' -.  .  .   ■*    ,    . 

Tie  Good  Old  Canfi  or  Lying  in  Truth.  Being  a 
Cecond  Defence  of  the  BilDbop  of .  ^^rimk.  Alfo 
a  JDifibdion  of  his  Sermon  on  May  29. 

Salt  for  the  LeeeL 

Eluxionnm  Metbodus  inverfa  ;  Sive  ^uMntitatum 
FUteminm  Leges  generaliores.  Ad  celeberrimum  Virum^ 
Archibald  urn  Pitcamium^  Mediciyn  Edinburgen- 
fem^  A  Georgio  Cheynseo.  M.  D.  &  S.R.  5*. 

Rudimentorum  Adetbodi  Pluxionnm  inverfeSpecimina^ 
ndver/us  Abr.  de  Moivre.  Eodem  Autbore. 


OAavo. 


A  short  and  tafy  Method  with  the  Deifis.  Where^ 
in  the  Certainty  of  the  Cbr^ian  Religion  is 
demonftraced  by  infallible  Proofs  from  four 
Rules^  which  are  incompatible  to  any  Impoftor 
that  has  been  or  can  be.    To  which  is  added  a 

.  1  Second 


Second  Part  to  the  Jewt ;  Ciewing  that  theHj 
Rules  do  oblige  ibcnl  at  much  as  the  Dcifit  to  thd 
Acknowledgment  of  Ciriji. 

Tie  Cii/ecfibt  Rtgak  and  Povujicgte.  In  aCotlFe- 
renccconccrniriH  t'lc  Independency  of  tlie  Church, 
in  the  £xcrcilc  of  her  purely  fpiritnal  Authority. 
With  a  Supplement  in  defence  of  it. 

The  prefeni  State  of  Sluaierifm  in  EngUai. 
Wherein  is  fkcw'd  that  the  greateft  pa?t  of  the 
^aktrt  are  fo  far  converted,  as  to  be  convinced. 

Five  Difcourfes  by  the  Author  of  the  Snake  M 
tbeGriifi  viz.  The  Divine  Iitliiiuiipntf  IVater  Bafiifm, 
and  R/gi/  «/  Epiftcpacy  ;  The  Prmitsvt  Herefy  if  iBs 
^akeri ;  Krfleilieni  m  the  Q^uakcn  ,■  A  brief  Atcount 
»fthe  Soeifiian  Trinity. 

A  Sermon  preach'd  at  Chfjier  againft  Marriages 
in  different  Communions.  By  ChtrUt  Lt^ie,  Chancel-*^ 
iemr  sfthc  Cathedral  ofCmmr.  And  the  fame  5ub>e^ 
further  prolccuted.  By  Htnry  Dvdwell  M.  A. 

The Jint?)ing  Stroke.  Being  a  Vindication  afihe  pa* 
trlarcbel  ^chmt  of  Government,  in  defence  of  the  Rt-- 
iearfah.BeJf  ^tijwer,  and  fit/  cfnU  To  which  ara 
added  Remarks  on  Do(aor  Higdm'i  Late  Defence. 

In  a  Dialogue  between  Thiee  H 's 

^  The  E«rg/i/fe  Cenfiiiutien  fully  ftated  :  Wit^i  fome 
Animadverlions  on  Mr.  Higdtjt'i  Miftakes  about  iC, 
In  a  Letter  to  a,  Friend.  "'■- 

Obedience  to  Civil  Government  clearly  flatedt 
Wherein  the  Cbri^ian  Rdigiun  is  reltued  from  tho 
falfe  Notions  pretended  to  be  drawn  from  it  ;  and 
Mr.  Hoadljs  New  Scheme,  in  his  laft  Book  of  th9 
Origins  and  Form  of  Government,  Is  fully  coa- 
fider'df 


F    I    K    1    S. 
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